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Foreword 


Despite being a key figure in the scientific and intellectual worlds of early mod- 
ern England, John Wallis (1616—1703) has up to now been largely neglected in 
the historiography of the period. Faced with the absence of anything even ap- 
proaching a scientific biography, historians seeking to illuminate the life and 
work of the man who held the post of Savilian professor of geometry at Oxford 
for over fifty years have had to fall back on one of two possibilities: the Pro vita 
sua, which the aging Wallis penned for his friend, Thomas Smith, in 1697, or 
Joseph Frederick Scott's Mathematical Work of John Wallis, first published in 
1938, a work that falls well below the scholarly standards expected from histori- 
cal work today. 

Part of the reason for the neglect of Wallis has been quite simply the schol- 
arly discipline in which he achieved most prominence. As a mathematician, 
he was soon eclipsed by Isaac Newton, whose scientific thought from a purely 
British perspective came to define much of the eighteenth century. Indeed, his- 
torians for a long time struggled to describe Wallis positively as anything more 
than "the most important English mathematician before Newton". Another rea- 
son was that the historical narrative of the scientific movement of the seven- 
teenth century has tended to be dominated by figures that were personally or 
professionally averse to Wallis, including such luminaries as Thomas Hobbes, 
Robert Hooke, and William Holder. The Oxford antiquary Anthony Wood also 
had scarcely a good word to say about him. This is not to say that Wallis did not 
have any contemporary supporters. In fact, there was a considerable number, 
but with the notable exception of Samuel Pepys they have now largely disap- 
peared from view. As a historical figure in his own right, Wallis was far more 
visible in the eighteenth and nineteenth centuries than he has been since then. 

In view of the long-standing need for a dispassionate, scholarly study of 
Wallis's life and works drawn from the full range of printed and manuscript 
sources available, the publication of Jason Rampelt's Distinctions of Reason is 
to be welcomed wholeheartedly. Understandably, the book does not attempt to 
cover everything; such an undertaking would require a publication four times 
the size. Instead, the author focuses mainly on the period up to the Restoration 
and the founding of the Royal Society, for it is during these first forty-five years 
of Wallis's life that the interplay between science and religion in his letters and 
writings, Rampelt's chief concern, is most evident. 

Rampelt begins his investigation by looking at the Savilian professor's early 
life and education, where he brings to light a wealth of new information, 
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particularly with respect to the intellectual environment in which Wallis was 
able to immerse himself during his time in Cambridge, first as an undergradu- 
ate at Emmanuel College, and later as fellow of Queens' College. It was dur- 
ing his time at that university, the author suggests, that Wallis came to adopt 
a powerful metaphysical tool which he found in the widely-read texts of the 
Jesuit philosopher and theologian Francisco Suarez. This tool for reconciling 
opposing ideas and doctrines across a range of fields provides us, in Rampelt's 
view, with the key to understanding how the Savilian professor subsequently 
succeeds in pursuing an intellectual strategy of mediation at many crucial 
points during his life. 

From Cambridge, the author then follows Wallis's trajectory to the house- 
holds of two prominent and influential Puritan figures, Henry Darley in 
Yorkshire, and Mary Vere in Essex, whom he served successively as private 
chaplain. At this time Wallis comes across in many ways at his most philo- 
sophical. The stage is then moved to London, where we find Wallis embark- 
ing on what to all intents and purposes was an ecclesiastical career. Indeed, 
as Rampelt argues, under different circumstances Wallis is likely to have con- 
tinued along that theological path. Wallis’s subordinate yet significant role 
in the Westminster Assembly is illuminated, as are his positions as minister 
of the cloth in two London parishes. All the while, Rampelt successfully de- 
ploys his profound understanding of religious debate in seventeenth-century 
England in showing how Wallis transported the theology he had encountered 
at Cambridge and in London to the mathematical professorship at Oxford, 
which with the help of parliament he took up in the heady days of the revolu- 
tion in 1649. 

Although Wallis continued to engage in theological discussion, his move to 
Oxford naturally brought to the fore a different side of his intellectual pursuits. 
He was now primarily a ground-breaking mathematician. After providing an 
account of the Savilian professor's lectures on Euclidean geometry in the early 
1650s, Rampelt deliberates insightfully on the methods employed by Wallis 
within the context of his mathematical and broader scientific practice. The 
book finishes with a chapter devoted to the significance of Wallis's interests 
in logic and language against the backdrop of his scientific œuvre. Here again, 
Rampelt succeeds in marshalling a rich array of evidence, arguing somewhat 
controversially that the true significance of Wallis's mathematical work is to 
be seen within the history of philosophical thought rather than within math- 
ematics itself. 

Distinctions of Reason is an important contribution to the early modern 
history of ideas. It is well-researched, consistently illuminating, and at times 
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provocative. Even if not all readers will agree with Rampelt's evaluation of 
Wallis's mathematics or subscribe to his core thesis on Suarez's significance, 
there can be little doubt that this book will initiate and promote much needed 
scholarly discussion on a man who, towards the end of hislife, claimed quite rea- 
sonably that through adopting moderate principles “between the Extremities 
on either hand" he had successfully navigated the *many and great Changes 
and Alterations" that characterized seventeenth-century English politics. 


Philip Beeley 
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Preface 


This book began as a PhD thesis completed in Cambridge in the Department 
of History and Philosophy of Science. Since that time I had hoped that I might 
perfect it in many ways, expanding its reach into other areas of the many- 
faceted life of John Wallis. Perfection is a hard master and the imagined work 
never materialized. In the mean time, international interest in Wallis has 
grown. Three more volumes have been added to the Correspondence, edited 
by Philip Beeley and Christoph Scriba. In this time we have also lost two great 
Wallis scholars, Christoph Scriba and Jackie Stedall. Neverthless, work contin- 
ues on Wallis's role in the university, the Royal Society, and of course among 
mathematicians. Chad Van Dixhoorn’s edition of the Minutes and Papers of the 
Westminster Assembly is also now complete, offering a wealth of information 
about a formative period in Wallis's life. I have discovered that my initial work 
on Wallis has proved a worthwhile introduction to Wallis's biography for those 
already interested in him, as well as those coming to him for the first time. 
Much of that new work has been integrated into this book. 

Bringing this work to print permits me now to share more widely the novel 
thesis regarding the importance of the philosophy of Francisco Suarez for 
English natural philosophy, particularly his Metaphysical Disputations (1597). 
This has been presented in several conference papers, but is now here of- 
fered in print. The thesis applies to Wallis and Francis Glisson, as explained 
in this book, and also John Ray, which will be available in a future publication. 
Suarez's theory of distinctions, which motivates the title of this book, is an 
important part of changing attitudes towards the language of natural philoso- 
phy in the early-modern period. This work also highlights the importance of 
understanding Late Scholasticism in order to understand the changes in natu- 
ral philosophy, the New Philosophy, during the seventeenth century. While a 
master narrative of continuity in intellectual history must ultimately break 
down, this point challenges historigraphies based on dichotomies (Ancients 
and Moderns; Roman Catholic and Protestant, etc.) and the thinly veiled val- 
ues which drive them. 
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CHAPTER 1 


Introduction 


1 John Wallis's “Mottled Soul": The Interpretative Challenge 


The academic disputation was not only an important means of intellectual 
exercise in seventeenth-century Oxford, but for a monkish crowd of dons 
organizing a public spectacle, it also served as entertainment. Every July, the 
university held its annual Act, the last of all university proceedings during 
the academic year. At this time, doctors’ degrees were awarded, orations were 
delivered, and disputations were carried out before an audience of masters, 
dons, their wives, and whatever other noble persons might choose to attend. 
The Act on 10 July 1669, however, was special since it was the first time that 
it was held in the purpose-built Sheldonian Theatre. While this removed the 
discomfort of performing secular exercises in the university church, it may also 
have removed a level of restraint from those appointed to conduct the pro- 
ceedings. Wallis reported a few days later to his friend Henry Oldenburg, then 
secretary of the Royal Society, 


Dr South as University Orator, made a long Oration; which consisted, first, 
of Satyrical Invectives, against Cromwell, Fanaticks, the Royal Society, & 
New Philosophy: next of Encomiasticks, in prayse of the Archbishop, the 
Theater, the Vice-Chancellor, the Architect, & the Painter; And, lastly, of 
Execrations, against Fanaticks, Comprehension, & New Philosophy.... 
The Afternoon, was spent in Panegyrick Orations; & in reciting Poems 
of severall sorts of Verse, composed in prayse of the Archbishop, the 
Theater, etc., & crying down fanaticks.! 


Needless to say, Wallis was not impressed. His irritation with the events of this 
particular instance of what was otherwise a normal university event was prob- 
ably due to several factors. First, it was, in Wallis's description, unnecessarily 
pompous. The orators praised everything from the Archbishop to the painter, 
and the “whole action began and ended with a Noyse of Trumpets, and twise 


1 Wallis to Oldenburg, 16 July 1669. CJW 3.231. The same account is repeated to Robert Boyle 
in a letter the following day. Robert Boyle, The Correspondence of Robert Boyle, 6 vols., ed. 
Michael Hunter, Antonio Clericuzio, and Lawrence M. Principe (London: Pickering & Chatto, 
2001), 4.140—44. 
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2 CHAPTER 1 


was interposed variety of other Musick, Vocall and Instrumentall, purposely 
composed for this occasion." It was as if the pomp Oxford displayed in 1662 at 
the Restoration of Charles 11 still had not worn off and she was still anxious to 
prove herself a submissive courtier.? In addition, Wallis was no doubt embar- 
rassed to see Robert South behaving so badly since Wallis had stuck his neck 
out for him six years earlier, making possible South's doctor of divinity degree 
both contrary to statute and against the wishes of the majority of masters? 
Worst of all, Wallis did not escape the public abuse of the terrae filius, the Act's 
formally appointed heckler, whose job it was to perform a parody of the dispu- 
tations as a comic interlude to the Act's proceedings. Wallis gave an account of 
their behavior (there were two terrae filii), saying 


the Terrae filius, for both days, were so abominably scurrilous, (& per- 
mitted so to proceed, without the lest check or interruption, from any 
of those who were to govern the Exercise;) and gave so generall offense 
to all honest spectators; that (I beleeve the University hath thereby lost 
more reputation, than they have gained by all the rest. All or most of the 
heads of houses, & eminent persons in the University, with their rela- 
tions, being represented, in the foulest language, as a company of whore- 
masters, whores, & Dunces.* 


Wallis did not mention the fact that he was an equal target among his col- 
leagues, but the speech of one of them, by Henry Gerard, was so famously 
offensive that it has survived in several manuscript copies.5 Wallis managed to 
escape any accusation of sexual immorality (which may in itself be informa- 
tive), but Gerard did find in Wallis's character some ground to dance upon. 


2 R.A. Beddard, "Restoration Oxford and the Remaking of the Protestant Establishment,” in 
The History of the University of Oxford. Volume IV, Seventeenth-Century Oxford, ed. Nicholas 
Tyacke (Oxford: Oxford University Press, 1997), 817ff. 

3 Anthony Wood, Athenae Oxonienses: An Exact History of All the Writers and Bishops Who Have 
Had Their Education in the Most Ancient and Famous University of Oxford, from the Fifteenth 
Year of King Henry the Seventh, Dom. 1500, to the End of the Year 1690 Representing the Birth, 
Fortune, Preferment, and Death of All Those Authors and Prelates, the Great Accidents of Their 
Lives, and the Fate and Character of Their Writings: To Which Are Added, the Fasti, or, Annals of 
the Said University, for the Same Time (London, 1690-91), 2.1045. 

4 Wallis to Oldenburg, 16 July 1669. CJW 3.231-232. 

5 The text has been transcribed and translated in Felicity Henderson, “Putting Dons in Their 
Place: A Restoration Oxford "Terrae Filius' Speech," History of Universities 16, no. 2 (2000): 
32-64. 
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And amongst the townspeople we should certainly mention a town 
Doctor, our Savilian Professor, who has written against Hobbes, but out- 
does him in only one thing: Hobbes has no religion, but this man has sev- 
eral. He is a skilled astronomer, and carries twilight around in his beard; 
or rather, his beard is like two terrae filii, one half white and the other 
black; and looking at his beard, we can imagine the mottled soul of this 
Jack on both sides'—so much is he for God and the Devil: a preacher and 
a conspirator, supporting Christ's Church and the Synagogue of Satan, a 
sycophant of Bishops and a fosterer of fanatics. But I’m warning him to be 
careful, lest the doctor of All Souls should meet with his wife in a corner.® 


Felicity Henderson notes that (like most comedy) the speech is not merely 
abuse, but a "serious revelation of the contentions and anxieties within con- 
temporary university society." There is in all of this hyperbole and libel a grain 
of truth, without which it would fail to amuse. The comments, therefore, pro- 
vide some useful insight into John Wallis's own nature.? 

At the simplest level, Gerard points out both explicitly and poetically 
a certain double-sided or even duplicitous stripe in Wallis's character. He 
accuses Wallis of playing both sides in both religion and politics. After being 
ordained in the Church of England, Wallis subscribed to the Solemn League 
and Covenant, took the Engagement to the Parliament in the 1640s, and then 
submitted himself to every governing authority which followed. Gerard even 
hints that Wallis is seditious in this, drawing on the rumor that Wallis had de- 
ciphered Charles r's correspondence captured at the Battle of Naseby, bragged 
about it, and then put his talents in the service of Charles r1. The terrae filius’s 
mention of Christ's Church, which in Restoration Oxford was under the direc- 
tion of the high churchman John Fell, is synecdochal for Wallis's allegiance 
to the Church of England. But this did not prevent him from maintaining his 
Presbyterian principles, putting him in league with many non-conformists. 
The Oxford antiquarian Anthony Wood spoke much like Gerard when he said 
of Wallis that he "at any time, can make black white, and white black, for his 
own ends, and hath a ready knack of sophistical evasion."? 


6 Henderson, “Putting Dons in Their Place,” 52. 

7 Henderson, “Putting Dons in Their Place," 35. See also Kristine Haugen, “Imagined Universities: 
Public Insult and the Terrae Filius in Early Modern Oxford," History of Universities 16, no. 2 
(2000): 1-31. 

8 Incidentally, they also indicate that Wallis, at least for a time, had a beard, though none of his 
portraits show this. 

9 Wood, Athenae, 2.816. 
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While the puerile taunts of a terrae filius are no basis for a character 
assessment, in some ways Henry Gerard has hit the nail on the head. Wallis, in 
fact, does prove a contradictory person, inviting us to search out more subtle 
textures in his life which might help us understand the course of his thinking. 
Thus in the end, even if others (and perhaps ourselves included) do not find 
him to be rational, at least we might conceive how he was rational to himself. 
This problem of defining rationality—as it was held by past figures, or even 
for ourselves—is encapsulated in the title of this book, Distinctions of Reason 
and Reasonable Distinctions. A "distinction of reason" is a technical term from 
Scholastic philosophy often employed in Wallis's own writing and refers to the 
different ways we might distinguish objects in our experience, but especially 
according to the way they might be differentiated according to constructs of 
the mind, rather than according to the way they are really in the world. This 
will be explained in greater detail in Chapter 3, but it suffices at the moment 
to recognize that Wallis used this tool of philosophy in order to explain how 
opposing positions on various issues could be shown to have their origin, not 
in any real differences, but only in conceptual or linguistic terms. It is here 
that we find Wallis's “ready knack” for turning black into white. The “distinc- 
tions of reason" were often Wallis's explicit means of reasoning. However, what 
constituted a “reasonable distinction", that is, how Wallis chose one set of dis- 
tinctions over another, is a matter of implicit reasoning. That is to say, when 
Wallis engages in explicit reasoning, we see all of his terms, propositions, and 
arguments out on the table. But to understand where the argument came from 
requires seeing structures which are not immediately apparent. It is therefore 
necessary to look into Wallis's life history, religious commitments, professional 
engagements, and intellectual milieu in order to put together his own structure 
of rationality. 

On a local level, Wallis's distinctions of reason worked well, so long as they 
were limited to certain closed disciplines or sections of disciplines, such as 
theology, or certain parts of natural philosophy and mathematics. However, 
his modes of reasoning were subject to failure at a global level, often across 
disciplines, or even when a discipline was considered in broadest terms. It is 
here that Wallis's implicit reasoning takes charge. Yet, in these cases we only 
see, again, forms of explicit reasoning. In these cases, arguments serve a pur- 
pose, and the interesting question becomes why that purpose, and not an- 
other. Taking an example from seventeenth-century natural philosophy, it was 
held that the natural world was either governed by substantial forms, potency 
and act, and other scholastic principles, or it was not. Perhaps the physical 
world was only material. This was an open question during Wallis's lifetime 
and would not be solved by local distinctions or reasoning according to either 
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scholastic or mechanical philosophy alone. There is no immediate basis for 
judgement, since that is the very thing in question. Although this is a rather 
grand sort of question, judgements of this sort occur in a variety of degrees 
in all places in Wallis's thought and career. Wallis's peculiar talent was not to 
get pierced on either horn of a dilemma, but rather to sit comfortably on the 
absolute cusp of such diverging systems, parties, or concepts. By observing 
Wallis in these moments, we are able to appreciate the structures of rational- 
ity in his experience, and thus know what for him constitutes a reasonable 
distinction and what does not. 

The object of this book is to understand how and why John Wallis solved 
problems, particularly those of an intellectual nature. To do this requires two 
parallel studies. First, it is necessary to observe Wallis's manifest reasoning 
processes, as recorded in writing. Second, since the outward show of reason- 
ing does not reveal all of the variables involved, it is necessary to examine 
Wallis historically, in order to discover those variables which are not imme- 
diately obvious. Put simply, this book is an inquiry into the nature of judge- 
ment, knowledge, rationality, and truth in Wallis's thought. Without any sort of 
qualification, these are huge questions, but when limited to one individual in a 
limited historical setting, it is possible at least to appreciate their composition 
in that instance, with the future possibility of further application to Wallis's 
contemporaries. 

There is presently no intellectual biography of John Wallis, and while this 
book is not a comprehensive one, it presents the main themes which ought 
to be present in any account of his thought. Wallis was a seventeenth-century 
philosopher, a fact which has only been recognized more recently since previ- 
ous books written about him have been concerned almost exclusively with his 
mathematical work.!? He is never treated in histories of philosophy, or given 
much attention in the history of science (as a natural philosopher), besides 
for his mathematical work. His treatment in the Oxford Dictionary of National 
Biography is similar. His theological writings have also had only sparse citation, 
and limited serious investigation.! This book gives a more comprehensive 


10 There are only three books in English devoted to Wallis: Joseph F. Scott, The Mathematical 
Work of John Wallis (London: The American Mathematical Society, 1938); Douglas Jesseph, 
Squaring the Circle: The War between Hobbes and Wallis (Chicago: University of Chicago 
Press, 1999); and Jacqueline A. Stedall, A Discourse Concerning Algebra: English Algebra to 
1685 (Oxford: Oxford University Press, 2003), all of them mathematical in nature. Shorter 
studies are similarly mathematical in focus. 

11 Jason M. Rampelt, "Three Persons in One Man: John Wallis on the Trinity,” unpublished 
Th.M. thesis (Philadelphia: Westminster Theological Seminary, 2002); Philip Beeley and 
Siegmund Probst, “John Wallis (1616-1703): Mathematician and Divine,” in Mathematics 
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account of the philosophy behind the mathematician, not only revealing to us 
more about his mathematics, but also offering a richer picture of early modern 
philosophy as it resided in its late-scholastic and university contexts.'? 

Where the title of this book, Distinctions of Reason and Reasonable 
Distinctions, presents the philosophical problem in view, the subtitle, The 
Academic Life of John Wallis, hints at something of the method to be used in 
attempting to resolve it. The way into Wallis's implicit structures of reasoning, 
as already suggested above, requires a great deal of attention to those aspects 
of Wallis's life outside of his explicitly intellectual concerns. Yet while social 
factors are acknowledged here to be of central importance, it is important to 
remember that some contexts are more relevant than others. Almost all of 
Wallis's life was academically oriented in one way or another, from his gram- 
mar school education, to his half-century career as an endowed professor of 
Oxford University. Consequently the first two-thirds (Chapters 3—7) are spent 
discussing Wallis's education and teaching career within the university. Only 
then (Chapters 8-9) is Wallis's philosophical method discussed explicitly. But 
this broader division is still only a matter of emphasis since a responsible in- 
teraction between social and intellectual concerns requires a constant motion 
back and forth between the two. 


2 The Salve of the "Town Doctor": the Interpretive Approach 


To speak of Wallis's life as academic not only points to his physical environ- 
ment, but also to the subjects which interested him. His writings are almost 
entirely concerned with the subjects of theology and philosophy (understand- 
ing that mathematics and what we would call "science" were, for Wallis, includ- 
ed in philosophy). These twin disciplines are such a traditional pair that one 
would not expect, on first glance, to find anything ground-breaking in Wallis's 
work, especially considering that this philosopher-theologian was part of what 
many thought were decrepit universities, lost in the disputations of their peri- 
patetic past. The examination of Wallis's academic life pursued in this book 
shows, however, that the university, at least in Wallis's experience was hardly 
an intellectual backwater. In fact, it was in part through John Wallis's efforts 


and the Divine: A Historical Study, ed. T. Koetsier and L. Bergmans (Amsterdam: Elsevier, 
2004), 443-57. 

12 This lacuna in research on Wallis is just beginning to be filled within the last decade. In 
addition to several papers which probe the broader context of Walliss mathematics in 
social, religious, and political context, a recent issue of Notes and Records (Vol. 72, 2018), 
dedicated to Wallis, displays the greater breadth and reach of his role in seventeenth- 
century intellectual history. 
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that at least Oxford University can be regarded as one of the central engines 
of the new learning in the seventeenth century.?? Nicholas Tyacke speaks most 
aptly when he says, “If we are still to talk of the ‘Merton thesis’, it should rather 
be in terms of those two famous Merton College alumni Sir Henry Savile and 
Sir Thomas Bodley, who helped to provide an environment conducive to the 
emergence of early modern science.’ Treating an English university in this 
way is certainly not new—it was suggested at an earlier stage by Mark Curtis, 
and then more fully by Mordechai Feingold—but the prevailing sentiment in 
the historiography of science seems still to neglect the role of the university 
in favor of other social gatherings. This book argues that we do not need to 
limit “social” to politics, popular religion, economics, trade practice, and class 
structures. The university is just as much a social context as any other. 

The chapters of this book will show how Wallis’s philosophical writing 
(mathematical or otherwise) and official university work are joined together in 
the common end of maintaining the stability and authority of the university. 
When Wallis took his post as Savilian Professor of Geometry in 1649, England 
was in a political disarray bordering on anarchy. King Charles 1 had just been 
beheaded and lesser authorities were now jockeying for power. The situation 
did not improve during the first decade of Wallis’s professorship. Yet, in all of 
this chaos, the universities remained virtually unaltered. This may seem sur- 
prising, especially given the fact that Oxford was the exiled king’s headquarters 
in the 1640s, and both universities suffered first the Parliamentary ejections and 
intrusions, then several visitations and other forms of interference throughout 
the 1650s. But we must remember that these were not structural changes. One 
party’s men were substituted for another, but the overall system of education 
which made up the institution of the university remained the same. Wallis rec- 
ognized this stability and sought through university administration to keep it 
that way, and even to isolate it from external interference. 

But to maintain the peace, stability, and relative solitude of the universi- 
ties required a recapitulation of the universities’ traditional authority. They 
had perpetuated a consistent tradition of learning for centuries, and at this 
point needed to uphold and defend their viability. Renaissance authors and 
no less Wallis’s benefactor Henry Savile argued for academic credibility (at 
least rhetorically) by appeal to their continuity with ancient learning. But the 


13 Rupert Hall said, “Universities were expected to teach boys, not to be research institutes.” 
From Galileo to Newton 1630-1720 (London: Collins, 1963), 133. Not only is he wrong in say- 
ing (however anachronistically) that there was a lack of intellectual innovation, but it 
was exactly because it taught boys that it had such a position of influence (see Chapters 5 
and 7). 

14 Nicholas Tyacke, ed., The History of the University of Oxford: Volume IV, Seventeenth- 
Century Oxford (Oxford: Oxford University Press, 1997), 14. 
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universities were undergoing their own sort of internal revolution with a wide 
range of novel discoveries and philosophies competing with the established 
norms of education. The very appeal to ancient authorities was the precise 
matter in question. As an academic head (in many senses) at Oxford, Wallis ac- 
tually had to argue for the relevance of past authorities in order to establish the 
credibility and authority of an institution which was largely based upon such 
texts. Wallis also understood the necessity of incorporating the new learning 
into the framework of the old. The Savilian Professor not only achieved these 
aims, but even succeeded (at least for the seventeenth century) in making the 
university the chief engine and disseminator of the new learning. Resting on 
its established practices and resistance to change, Wallis knew that the conser- 
vative universities were the most fit gatekeepers along the way of knowledge. 
The result is clear: while the state failed miserably in bringing much lasting 
good out of its own political revolution, in contrast the universities survived an 
intellectual revolution so marvelously that historians, on closer examination, 
have had difficulty even using the term revolution to describe the period. 

Philosophically and intellectually these aims were achieved in the way noted 
above, through a somewhat anti-realist epistemology which allowed for mul- 
tiple perspectives in natural philosophy. Wallis appreciated that the domain of 
knowledge was able to be articulated in various ways. This had the dual result 
of loosening the grip of the older philosophical language, thus making room 
for the new, but also took a bit of the thunder and revolution out of the new 
learning by portraying all natural philosophical language as instrumental and 
therefore negotiable. This was Wallis's contribution to the success of the uni- 
versities' survival amidst numerous challenges to its authority. 


This book is divided into three main parts, beginning with Wallis's early intel- 
lectual development, next moving on to his public career, and then finishing 
with a close analysis of some of his most important mathematical and philo- 
sophical works. Part 1 (Chapters 2-4), provides historiographical orientation 
and presents Wallis's early philosophical formation at Cambridge, up through 
his early career moves in London as secretary to the Westminster Assembly 
and participant in the earliest meetings of the yet unchartered Royal Society. 
At this early stage in his life, the late-scholastic philosophy of Francisco Suarez 
shapes Wallis's epistemology through his adoption and extension of Suarez's 
"distinctions of reason" Part 11 (Chapters 5-7), elaborates the main tasks of 
Wallis's academic career as Savilian Professor of Geometry at Oxford. There 
we find numerous examples of him exercising his reasoning and judgement 
as he attempts to shape the university—its students, professors, and public 
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standing—into an institution of learning worthy of its tradition. Chapter 5 cov- 
ers his mathematical lecturing by examining his previously untouched manu- 
script lectures; Chapter 6 explains his theological method as a continuous part 
of his overall philosophy; and Chapter 7 sets Wallis's pedagogy in the context 
of university and state politics. Part 111 (Chapters 8-9) returns to philosophical 
questions, attempting to re-examine Wallis's mathematical and philosophical 
work in light of the fuller picture provided in Parts 1 and 11. Chapter 8 digs deep 
into his mathematical work by dissecting his most important mathematical 
innovations and debates, and explicating their genesis and significance by 
virtue of their relation to his core philosophical principles. Chapter 9 explores 
his two most popular publications, on logic and English grammar, showing 
how they embody the central role of languages as a model for his philosophy. 

Since this book is an *academic life" of John Wallis, it is limited to all of those 
things which pertain to his involvement with the two universities of England. 
One significant omission is his work as a decipherer. In the 1640s, in the midst 
of the English Civil Wars, Wallis deciphered a coded letter which had been 
given to him by the chaplain of the army general Sir William Waller. The feat 
did not go unnoticed and he was subsequently asked over the years to do this 
more and more. His ability increased with practice until he became England's 
chief decipherer, and famed in Europe for it. Of course, such a manner of 
work had no precise pay rate, leaving the government at liberty to abuse his 
time. In fact, it would not be unwarranted to assume that the drop in Wallis's 
mathematical productivity from 1670 onward was a direct result of the heavy 
demands placed upon him to decipher more and more intercepted letters from 
abroad. Writing to the Earl of Shrewsbury on 5 Jan. 1694/5, Wallis notes that 
he made his deciphering work “almost my whole study and employment by 
day and by night" without success. Later, however, he seems to have beat the 
cypher since he writes, “I now send you the other two pieces which I had not 
before decypher'd—the decyphering of which has been the result of ten weeks 
hard study" On another occasion he wrote, 


I cannot yet give such an account of the papers sent as I could wish. I have 
already employed above seven weeks upon them, and have studied hard 
thereupon eight or ten hours in a day (or more than so) very often, which 
in a business of this nature) is hard service for one of my years, unless 
I would crack my brains at it.! 


15 John Wallis, Sermons; Now First Printed from the Original Manuscripts of John Wallis, 
D.D. To Which are Prefixed Memoirs of the Author, with Some Original Anecdotes, ed. 
William Wallis (London, 1791), xxxi-xxxiii. 
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Although Wallis's deciphering activity would be a fascinating story, in the 
interests of space, it has been left out of this book. 

Also noticeably absent from this book, especially given its philosophi- 
cal focus, is extensive discussion of his participation in the Royal Society. 
The bibliography lists all of his numerous contributions to the Philosophical 
Transactions, alone a testimony of his avid participation. Current research is 
beginning to unpack the rich resources to be found there. Again, in the inter- 
ests of space, discussion of his role in the Royal Society has been limited to his 
part in the early meetings in London which later played an important develop- 
mental part in its foundation in the 1660s. 
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John Wallis's Academic Formation 
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Introduction to Part 1 


The first part of this book takes the story of Wallis's early life as an essential 
means to understanding his ideas and motivations which governed his think- 
ing and actions throughout his life. His own autobiography is fullest in its 
consideration of the earlier segments of his life, so that document plays a sig- 
nificant role in the development of Part 1. Given its centrality, it is necessary to 
first spend a whole chapter considering his autobiography as a historical docu- 
ment. As an autobiography, it presents interpretive challenges, but also hidden 
benefits, as will be shown. 

Wallis's academic formation falls into roughly two phases, which are repre- 
sented by Chapters 3 and 4. His university education has obvious importance, 
not only for the learning he passively received as a student (whether by tutors, 
assigned reading, or university exercises), but also for the various choices he 
made within his program of study. His philosophical direction initiated dur- 
ing his studies at Cambridge prove most central. And while his autobiography 
points to philosophy as a regular part of his education, just what that philoso- 
phy involved can only be derived from his later publications, as well as other 
historical evidence surrounding the environment of Emmanuel College in the 
late 1630s. These and other sources are brought together in Chapter 3 to form a 
fuller and richer picture of Wallis in his school days. 

Following his education, Wallis ultimately found himself in London for the 
larger part of the 1640s. In this turbulent time of the English Civil Wars, Wallis 
nevertheless made his way into two distinct centers of knowledge. The first 
was the Westminster Assembly, England's most renowned synod, where di- 
vines debated and discussed a new form of church government and system of 
doctrine. Though Wallis was only a secretary, it was privileged company, and 
must be considered as one of his chief theological influences. He spent the 
majority of his time in Westminster, but it was for divinity, not politics. Likewise, 
he spent a good part of his spare time in Cheapside, but not for commerce. 
For there a small group of philosophically minded men were meeting to dis- 
cuss the new sort of natural philosophy. During these meetings, about which 
Wallis's accounts provide the only historical evidence, he read, discussed, and 
practiced some of the most recent discoveries in natural philosophy. Chapter 4 
explains how these centers of knowledge shaped Wallis's thinking and even 
how they fit together as two branches of the same system of knowledge. 
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CHAPTER 2 


John Wallis's Autobiography: Text and Context 


John Wallis's account of his life which he wrote as an octogenarian in 1697 is 
the most important document for understanding the events of his early life, 
and indirectly, certain important aspects of his later life. Without it, his par- 
ticipation in the activities of his first thirty years would be little more than 
the ghostly presence of a name in a few register books, forbidding us passage 
into Wallis's own experience of those formative events. This book draws heav- 
ily upon this document, so it requires some special attention before going any 
farther. This chapter will look at the document qua historical text in order to 
understand what purpose Wallis thought it served, which will help us under- 
stand why he presented his life's events as he did. 


1 John Wallis and Thomas Smith 


The autobiography begins, "Sir, in compliance with what you have oft desired 
of me: I send you these Memorials of my Life.” This letter was sent to Thomas 
Smith on 29 Jan. 1696/7 as part of a long established pattern of correspondence 
between the two. Smith received his M.A. from Queen's College, Oxford in 
1663 and subsequently became a fellow of Magdalen College, Oxford. The tone 
of Smith's letters—one of great deference to Wallis—suggests that Wallis may 
have been involved in his studies at some level. If, in fact, this was the case, it 
was not through the normal routes. Smith studied at Queen's, Wallis was in- 
stalled at Exeter. Smith was an Orientalist, Wallis a mathematician. (Smith had 
an excellent reputation for skill in oriental languages, being dubbed “Rabbi 
Smith.”)! He may not have even studied mathematics at all, judging from his 
words in a letter to Wallis of 27 April 1695 where he thanks Wallis for sending 
him a copy of his Opera, and says that he looks forward to learning mathemat- 
ics for himself? One labor which they do share is an interest in editing and 
publishing ancient manuscripts. Many of their letters are requests for one to 


1 Anthony Wood, Athenae Oxonienses. An Exact History of All the Writers and Bishops Who Have 
Had Their Education in the University of Oxford. To Which Are Added the Fasti, or Annals of 
the Said University, Third Edition, With Additions, ed. Philip Bliss (London: Published for 
F. C. and J. Rivington, 1813-20), 4.598. 

2 Bodl MS Smith 66, p. 15. 
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look up materials more accessible to the other? Smith, especially, is grateful 
for the loan of materials out of the University Archives and what he calls the 
"Musaeum Saviliana,’ which consisted of the manuscripts collected by Henry 
Savile and maintained by the Savilian professors.* Though Smith held a post 
at Magdalen, he lived almost entirely in London. Being the more cosmopoli- 
tan center, Smith was able to procure books from France for Wallis, as well as 
keep Wallis informed of activities at the Royal Society and talk in general. The 
earliest extant letter between them was written by Wallis on 20 Dec. 1677 and 
describes a bunch of seven rats found on University College property that had 
been born with their tails intertwined. Wallis mentions it to Smith as some- 
thing that might be of interest to the Royal Society at their next meeting.9 

But their relationship was not entirely of such novelties and academic 
courtesies. They both expressed deep concern for their fellow friend and col- 
league, the frail Edward Bernard, antiquarian and former Savilian Professor of 
Astronomy. On 12 Sept. 1696, Smith wrote that Bernard is “obstinately bent on 
going into Holland, to buy Arabick books at the auction of Golius, taking his 
nurse along with him." During his brief travels his ship was intercepted by 
a French privateer and then was knocked off course at some point, missing 
its port.? Bernard also contracted a serious dysentery which ultimately proved 
fatal.? Wallis himself had barely recovered enough from an illness of his own to 
attend the funeral, but managed to make his way out of doors, providing Smith, 
who remained in London, with intimate details of the funeral.!9 

The strength of the friendship between Wallis and Smith is best shown in 
their ability to disagree over a major political and religious matters without 
falling out. Smith lost his position at Magdalen briefly in August 1688 because 
he refused “to live among the new popish fellows of that house.” He was re- 
stored in October, but he again ran into trouble, for quite the opposite reason, 


3 For instance, on 8 Sept. 1696 Wallis asks Smith to check a number of points in a manu- 
script in John Collins's library. Bodl. MS Smith 54, p. 43. 

4 Bodl. MS Smith 66, pp. 8, 17, 19. Ongoing work on the "Savilian study" collection of papers, 
especially Wallis's annotations of them, is currently being conducted by Louisane Ferlier. 
‘John Wallis's World of Ink: From Manuscripts to Library,” Notes and Records 72, no. 4 
(20 December 2018): 431-46. 

5 Bodl. MS Smith 66, pp. 9-39 (passim); MS Smith 54, pp. 33, 35, 37. 

6 Bodl. MS Smith 54, p. 31. 

7 Bodl. MS Smith 66, p. 19. 

8 Bodl. MS Smith 54, p. 45; MS Smith 66, p. 21. 

9 Bodl. MS Smith 54, pp. 45, 47. 

i0 Bodl MS Smith 54, pp. 43, 45, 47, 49. 

11 Wood, Athenae (Bliss ed.), 4.598. Smith's removal may have been aggravated by his pub- 
lication of an anti-Roman Catholic treatise which argued for strong national churches in 
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it seems, at the ascension of William and Mary. By 1692 he still had not taken 
the Oath of Allegiance and was in danger, again, of losing his fellowship. Wallis 
did his best to persuade him to reconsider, writing to him on 14 July 1692, 


Sir, I have one further request to you, which I hope you will grant me. 
Magdalen-tide is at hand. And I would beseech you to qualify yourself for 
the keeping of your fellowship. I do not apprehend that you can do God, 
or the Church or whom you would most gratify, in quitting the station 
wherein God hath set you, and wherein you may be serviceable to him 
and to the University. I hope you may (by this time) be satisfied so to do. 
If not yet; pray be pleased to take one journey hither (before it be too late) 
to see what your friends here may say to you in that case. And I hope and 
wish they may be so successfull therein as to save you to yourself and to 
the College. And I shal be glad to contribute my endeavours to it.'? 


But Smith was firm. He replied to Wallis on 19 July and expresses “wonder and 
surprise" at his friend's remarks. He explains that he must listen to his con- 
science and would rather have peace of mind than his fellowship. God gives 
and God takes away, in this he is content to suffer! Smith lost his fellowship a 
week later on 25 July.'^ This did not, however, spoil their relationship with the 
extant letters continuing until 1698. In these latter years of Wallis's life, Wallis 
is open about his old age, signing one letter, "Your Old Friend," and noting in 
another, “When I am like to be at London, I cannot say; being now inclinable 
not to make journeys more than needs." And Smith never tires in his efforts 
to defend Wallis's reputation. In one instance, Smith asks to borrow a copy of 
Wallis's Opera, in order to become better acquainted with Wallis's argument 
that the Frenchman René Descartes plagiarized material from the English 


association instead of Roman authority. A Pacifick Discourse of the Causes and Remedies 
of the Differences About Religion, Which Distract the Peace of Christendom (London, 1688). 

12 Bodl MS Smith 54, p. 37. 

13 Bodl. MS Smith 66, p. u. 

14 Smith's sentiments regarding the accession of William and Mary are crystal clear in 
A Discourse Concerning Divine Providence, in Relation to National Judgments (London, 
1693), where he says that *we must not presume to justifie any evil action by it [provi- 
dence], as if success it self were sufficent proof, encouragement, and approbation of 
it" (p. 28). He uses the rhetoric which surrounded the Roundhead victories at Marston 
Moor and Naseby as examples. Instead, we should be more concerned about impending 
national judgment against us. 

15 Bodl. MS Smith 54, pp. 45, 49. 
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mathematician Thomas Harriot.!6 Wallis replies, sending him a copy, hot off 
the press, to keep.!” 

It is within this mutual exchange of cordiality and books that Wallis sent 
Smith a fair copy of his life's events. Smith's request to Wallis for an account 
of his life may have been part of a larger project that he had sketched out, but 
made little progress towards completing. Bodleian MS Smith 31, f. 24 contains 
a list of nearly sixty eminent figures, grouped into “decads” as the manuscript 
notes, of which Wallis is only one. A note written on the back, probably from 
Thomas Hearne, reads "Lists of several eminent men whose lives some at Oxon 
propose to bee written.” In this same manuscript volume is also a translation 
of an English life of Bodley into Latin (ff. 60-68). Smith had made a similar 
request to Boyle three or four months before his death, but never received any- 
thing from him. He also expressed interest in a manuscript biography of Seth 
Ward, held by Dr. Pope, but was unable to acquire a copy.!® The only biogra- 
phies which had come to fruition thus far were his publication of a prefatory 
biography of Robert Cotton in Smith's catalog of his collection, and of William 
Camden in Smith's edition of his correspondence.? The problem with this 
explanation of Smith's request for Wallis's autobiography is that there is no 
date on Smith's list of eminent men, and it may not have occurred to him 
to enter upon such a project until after Wallis had sent his autobiography to 
Smith. After receiving Wallis's text Smith comments, “they will afford excellent 


16 See the Preface to Volume 2 of Wallis's Opera where he discusses Prestet's defense of 
Descartes. Smith was the one who supplied Wallis with books and gossip related to this 
debate (Bodl. MS Smith 66, pp. 9, 11, 13, 15). For discussion of this debate, see Jacqueline 
Stedall, “John Wallis and the French: His Quarrels with Fermat, Pascal, Dulaurens, and 
Descartes,” Historia Mathematica 39 (2012): 274—76. 

17 Bodl MS Smith 54, p. 39; MS Smith 66, p. 15. 

18 Bodl. MS Smith 66, p. 31. 

19 Thomas Smith, Catalogus Librorum manuscriptorum bibliothecae Cottoniae (Oxford: 
Oxford University Press, 1696); William Camden, Viri clarissimi Gulielmi Camdeni, 
et illustrium virorum ad G. Camdenum epistolae., ed. Thomas Smith (London, 1691). Smith 
continued his biographical work, though not on any of the persons in his list given in 
Bodl. MS Smith 31. Clarissimi ac doctissimi viri, Joannis Gravii, olim Astronomiae in 
Academia Oxoniensi Professoris Saviliani, Vita: in qua de illius studiis, itineribus in Italiam, 
ad Constantinopolim, et in /Egyptum susceptis, et libris ineditisque, fusè disseritur. (London: 
Royal Society, 1699). This was absorbed into, Vitae quorundam eruditissimorum et illus- 
trium virorum (London, 1707), which included eight men in all. Admodum reverendi et 
doctissimi viri, D. Roberti Huntingtoni, Episcopi Rapotensis, epistolae: Et veterum math- 
ematicorum, Graecorum, Latinorum, et Arabum, synopsis: Collectore viro clarissimo et doc- 
tissimo, D. Edwardo Bernardo, Astronomiae in Academica Oxoniensi Professore Saviliano. 
Praemittuntur D. Huntingtoni et D. Bernardi vitae. (London, 1704). 
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materialls for the history of your life.”20 This remark could easily be read either 
way, that is, as the fulfillment of an already conceived design, or the seed of 
something not yet fully worked out. The interpretive difficulty is further com- 
plicated by Smith's remark to Wallis on 13 March 1696/7, shortly after Wallis 
had notified Smith that the text of the autobiography would be sent soon. 
Smith says there, "in the perplext uncertainty of my affaires [text obscured] 
being in continuall apprehensions of being prosecuted, as a Papist convict, 
have made mee quite forget what those memorialls are which I formerly de- 
sired you to send mee: but whatever they are, they will be most welcome, and 
of which I shall make a just and true use with respect and honour due to you 
for your franke and obliging communication of them"?! Apparently, Smith has 
no immediate recollection of the "repeated requests" Wallis mentions at the 
beginning of his autobiography as the occasion for his writing it. We must con- 
clude, then, that Wallis had other reasons for writing it. A possible reason lies 
with the other copy of the autobiography which has a different history than 
the one sent to Smith. 


2 John Wallis's Manuscript Copies of His Autobiography 


Christoph Scriba has produced a fine critical edition of Wallis's autobiogra- 
phy which compares in parallel both the copy sent to Thomas Smith and a 
rough draft held at the British Library.?? There are some important differences 
between the first draft and the final and those are addressed throughout 
the book in their proper places.?? To these manuscripts should be added yet 
another copy of the autobiography for which Wallis is directly responsible, 
but which has previously been ignored. The Centre for Kentish Studies, at 
County Hall in Maidstone, Kent holds a copy almost identical to that sent 
to Thomas Smith. It is in the same hand on similar paper, and also contains 
the same corrections in Wallis's hand as found in the Smith manuscript. 
There are two significant differences between the two manuscripts. First, the 
Kent copy does not contain the superscription in Wallis's hand found in the 
Smith copy which reads, “For the Reverend and Learned, Thomas Smith, 


20 Bodl. MS Smith 66, p. 31. 

21 Bodl. MS Smith 66, p. 27. 

22 Christoph J. Scriba, ed., "The Autobiography of John Wallis, F. R. S" Notes and Records 
of the Royal Society of London 25 (1970): 17-46. Bodl. MS Smith 31, ff. 38-50. BL Add. MS 
32499, ff. 3751-376v. 

23 There must have been another version which Wallis submitted to the scribe of the final 
version, but it is no longer extant. 
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Dr in Divinity, late Fellow of Magdalen College in Oxford.” The second differ- 

ence is that the Kent copy has suffered such serious wear along the edges, that 

the right side of the page (recto) has lost about 2 cm. The ink on some of the 
pages has also been scratched off from handling.?^ 

The Kent copy is included in a collection of varied materials (MS U120 F15) 
which include the following: 

1 A professional copy of John Wallis's autobiography, similar to Bodl. MS 
Smith 31. 

2. A paper notebook containing collections from Thomas Hearne's prefa- 
tory remarks in his published edition of Wallis's autobiography, from 
Peter Langtoft's Chronicle.?5 

3. More notes as in Item 2: an extract of a letter from Wallis to John Fell, 
regarding the letters taken at Naseby.?6 

4. A copy taken from Bodl. MS Smith, noting Wallis's superscription at 

the top; the copy is incomplete, ending with the sentence beginning 

“Mr. Holbech was very kind to me.’ 

More notes, as in Item 2. 


an 


A copy in Wallis’s hand of a letter to Isaac Newton—13 Aug. 1692. 

7. A copy in Wallis's hand of a letter to Isaac Newton—1 Sept. 1692 [incom- 
plete, page is cut at the bottom]. 

8. Letter, Wallis to Sir Henry Ashurst, Waterstock—August 1692. 

9. Letter, Wallis to Sir Henry Ashurst— no date, but clearly following the 
former. 

10. Letter [from Mary Filmer] to John Wallis, Esq. [John Wallis’s son] at 
Whitchurch in Oxfordshire—a1 Dec. 1726. 

u. A letter from Mary Filmer to John Wallis Esq. at Whitchurch In 
Oxfordshire—22 July 1733. Also contains a note in a different hand, “My 
great Aunts Letter to my Grand Father Wallis.” 

12. More notes as in Item 2. 

13. Transcription of gravestone inscriptions for John Wallis, Sr., Joanna 

Wallis [his wife], Rebecca Wallis, Henry Wallis [his brother and his 

brother's wife], some grandchildren [incomplete], and John Bate, Helen 

Bate [daughter of John Sr. and Joanna Wallis, and Helen's husband], and 

Samuel Bate [brother of John Bate]. 


24 The document is now laminated. 

25 Thomas Hearne, ed., Peter Langtoft's Chronicle, (as Illustrated and Improvd by Robert 
Brunne) from the Death of Cadwalader to the End of K. Edward the First's Reign, 2 vols. 
(Oxford, 1725), Vol. 1, pp. xlv-xlviii. 

26 Extracts from Hearne, Peter Langtoft’s Chronicle, Vol. 1, pp. clxx—clxxii. 
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Several points suggest that the provenance of this newly identified origi- 
nal copy of Wallis's autobiography is a collection of family papers, kept as a 
curiosity through several generations. First, the note on Item 7 indicates that 
it was last held by the great-great-grandson of the Savilian Professor, who may 
have been the one to copy out portions of text from Hearne and visit the Kent 
cemetery.?" Second, there are items from several generations along the family 
tree, suggesting that the pieces had been passed on. Third, the excessive wear 
of the autobiography suggests the careless handling of several centuries of 
passing around, in comparison with the pristine copy given to Thomas Smith 
and now safely held in the Bodleian. Fourth, the extracts copied from Hearne's 
comments in Peter Langtoft's Chronicle, the first published version of Wallis's 
autobiography, shows that someone had an interest in their lineage, initiat- 
ed by the papers they held. It is important to establish this collection's origin 
among John Wallis's descendants because it shows that the autobiography was 
intended not just for Thomas Smith, but also for posterity. This means that 
Wallis may have yet had in mind additional reasons for writing which are to be 
superadded to those for writing to Smith, if not co-extensive with them. 


3 John Wallis, Anthony Wood, and the Memory of the Town Doctor 


John Wallis is directly responsible for two copies of his autobiography, one 
given to Thomas Smith and the other kept among his descendants. In the first 
instance it is difficult to determine whether there was some design for the 
autobiography (on Wallis or Smith's part), or if the document was only a novel 
gift exchanged in friendship. In the second instance, the autobiography is left 
for posterity, but perhaps without any provocation from within Wallis's family. 
The two pieces come together, however, when we look more closely at Smith's 
letter to Wallis of 3 Sept. 1690. In that letter Smith criticizes Anthony Wood's 
recent publication, Athenae Oxoniensis. Although he commends his research 
and the style of presentation, he is unhappy with the way that the book has 
reflected negatively on the personal lives of those whom he thought deserved 
more respect. Smith remarks similarly regarding the publication of Walter 


27 The author of refers to his grandfather who was brother to Mary Filmer. Mary (d. 1761) 
was the wife of Edward Filmer (1674—1755), married in 1707, and daughter of John Wallis, 
the Savilian Professor's only son. Her letters are written to an otherwise unknown grand- 
son of the Savilian Professor, also named John. George Edward Cockayne, ed., Complete 
Baronetage, Vol. IV. 1665-1707 (Exeter: William Pollard & Co., 1904), 68. 
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Pope's biography of Seth Ward, which is also plagued with factual errors.?8 
Wallis replied several days later, and seems to concur, saying that Pope “hath 
done no kindness therein either to the Bishop or to himself, or those others 
whom he would seem to commend.”29 For Smith, there seems to have been a 
growing sense that an antidote was badly needed to works like Wood's Athenae 
and Pope's biography of Ward. The feeling may have been the same for Wallis, 
though his relationship with Anthony Wood is more complex. 

Wood's attitude towards Wallis is detailed in his history of Oxford University 
and his Athenae Oxoniensis, but especially in his diary which recounts a thirty- 
five year tale which seems to have centered almost exclusively on the keys to 
the university archives. The antiquarian's career seems to have been first estab- 
lished by Wallis on 30 July 1660. 


Dr. John Wallis, the keeper of the Universitie registers, «and the» muni- 
ments, writings of the said universitie, did put into the hands of A. Wood 
the keys of the school-tower, and the key of the room where the said 
registers &c. are reposed, to the end that he might advance his esurient 
genie in antiquities, especially in those of the said Universitie. This was 
done at the request of Dr. Ralph Bathhurst, and on purpose to promote 
his generous designe. Here he layd the foundation of that book, which 
was 14 years after published, viz. 'Hist. et Antiq. Univ. Oxon. He was so 
exceedingly delighted with the place and the choice records therein, and 
did take so much paynes for carrying on the work least the keys should 
be taken away from him, that a great alteration was made in him. About 
2 months after his entrance into the said tower, his acquaintance took 
notice of the falling away of his body, the fading of his cheeks, the chang 
of the redness in them to white, &c. Yet he was more than the intermis- 
sion of his labours by eating, drinking, sleeping, and sometimes by com- 
pany which he could not avoid. Afterwards Dr. Wallis seeing his diligence, 
he told him that he might carry home with him such books and writings 
that he wanted, which he did.30 


28 Walter Pope, The Life of the Right Reverend Father in God Seth, Lord Bishop of Salisbury, and 
Chancellor of the Most Noble Order of the Garter. With a Brief Account of Bishop Wilkins, 
Mr. Lawrence Rooke, Dr. Isaac Barrow, Dr. Turberville, And Others (London, 1697). Bodl. MS 
Smith 66, p. 33. 

29 Bodl. MS Smith 54, p. 51. 

30 Anthony Wood, The Life and Times of Anthony Wood, Antiquary, of Oxford, 1632-1695, 
Described by Himself Collected from His Diaries and Other Papers, ed. Andrew Clark 
(Oxford: Oxford Historical Society, 1891), 1.326. 
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Wallis, recognizing his ability and diligence, employed Wood the following 
year to collect certain materials from the archives which Wallis needed as part 
of the ongoing legal disputes between the university and town.?! But Wood's 
access and privileges were removed on 28 or 29 November 1678. "Dr. Wallis 
took away all writings and registers that I have had in my keeping 18 yeares for 
feare that they should be seised on, he supposing that I might be in the plot 
because Mr. Sheldon was lately clapt up in prison.—A man that is studious 
and reserved is popishly affected."9? After this event, Wood continuously strug- 
gled to regain his former privileges, but it seems that Wallis had been soured 
by some criticisms he had heard regarding Wood's 1674 publication, History 
and Antiquities of Oxford. This wound seems to have festered year by year 
and in one diary entry of 1680, Wood composes for himself a litany of distaste- 
ful observations, portraying Wallis as a greedy tyrant of the university.?^ The 
accusation which receives attention throughout Wood's writings is that Wallis 
wrongfully took the position of Custos Archivorum in the first place because a 
Savilian Professor is not permitted to hold any other university appointment.?5 
No doubt Wood thought he was more suited to the position himself. Wood 
must have had his keys back again since he notes Wallis needing them on 
5 March 1681, “under pretense that his keys were used by the workmen,” though 
Wallis promised he could have them back.?6 


I then did on Dec. 3 [1683] goe to him for the keys; told him that I had 
leave from the vice-chancellor and that I took my oath, that also when he 
took away the keys he promised me more than once that I should have 
them. He told me that he thought it not convenient and when urg’d to 
him why he did not think it convenient then as formerly, he told me that 
he loved not to be expostulated with, that I was in drink that I talked so 
with him. So that if I had cringed and licked up his spittle, he would have 
let me have the keys. He pointed to the dore, and bid me ‘be gone, with 
his three corner cap.?” 


31 Wood, Life and Times, 1.384. 

32 Wood, Life and Times, 2.424. Wallis's attitude toward Roman Catholics in general, and the 
"Popish Plot" of the late 1670s is explored further in Adam D. Richter, "John Wallis and 
the Catholics: Confessional and Theological Antagonism in Walliss Mathematics and 
Philosophy," Notes and Records 72, no. 4 (20 December 2018): 487—504. 

33 | Anthony Wood, Historia et antiquitates Universitatis Oxoniensis (Oxford, 1674); Wood, Life 
and Times, 2.186. 

34 Wood, Life and Times, 2.507-8. 

35 Henry Stubbe, The Savilian Professours Case Stated (London, 1658). 

36 Wood, Life and Times, 3.84. 

37 Wood, Life and Times, 3.84. 
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Another altercation occurred in early 1690, again with Wood going away 
empty handed.3? Any graces Wood might have had remaining with Wallis were 
laid in the grave with the publication of the second volume of Wood's Athenae, 
which contained the entry dealing with Wallis. Wood enters in his diary for 
20 July 1692, "at night, Dr. Arthur Charlet at Dr. Thomas Sykes' dore told me 
that Dr. John Wallis «was» angry and would complaine and have satisfaction 
for what is said of him in my second volume.” The next day Wallis sent a letter 
to Wood, asking him to return a Matriculation book.?? “All people endeavour 
to pick out such things that are bad from it, mention nothing good, and say 
I abuse all people and speak well of none.—Dr. Wallis is much talked of and he 
resents it out of a poore spirit sends by way of revenge for «Liber» Matric<ulae> 
P in my custody? On 4 August, Wallis again requests the same Matriculation 
book, noting indignantly that he expects that it would have been returned 
already.^! On 18 August, Wood notes in his diary, "Dr. John Wallis will put up an 
action against me."? The comments in the second volume of Wood's Athenae 
which were the flash points of fury were most likely Wood's use of Henry 
Stubbe's writings which painted Wallis's whole career in dark shades. Wood is 
clever to use Stubbe's comments to express his criticisms of Wallis, making any 
legal action Wallis may have proffered against Wood sorely misplaced.^? 

It is possible, then, to understand Walliss autobiography as a final de- 
fense against the numerous criticisms he suffered for his political alliances, 
academic activities, and even personal disposition. This was certainly Thomas 
Hearne's assessment of Wallis's autobiography. In the preface to Peter Langtoft's 
Chronicle, where the Smith manuscript of Wallis's memoirs was first published, 
Hearne gives Wallis's text as an example of how to use such memoirs. One 
should not be too modest to “put it into the hands of some faithful Friends, 
that might make use of it in defence of their posthumous Fame against ma- 
licious Enemies.” Even “Sir Thomas Bodley was pleased also to leave behind 
him an Account written by himself of his own Life; and, to name no others, 
since his time the learned Dr. John Wallis writ an Account of some Passages 


38 | Wood, Life and Times, 3.326. 

39 Bodl. MS Wood F.45, f. 210. 

40 Wood, Life and Times, 3.326. 

41 . Bodl MS Wood F.45, f. 212. 

42 Wood, Life and Times, 3.398. 

43 In Athenae 2.563, Wood paraphrases from Stubbe's Clamor, rixa, joci, mendacia, furta, 
cachini, or A Severe Enquiry into the Late Oneirocritica Published by John Wallis, Grammar- 
Reader in Oxon (London, 1657) and The Savilian Professours Case Stated. In another sense, 
though, invoking Stubbe was a huge mistake on Wood's part since Stubbe was writing as 
Hobbes's protegé, thus dragging in the emotions belonging to the fiercest debate in which 
Wallis was ever engaged. See Chapter 8 for the debate between Hobbes and Wallis. 
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of his own Life, by way of Letter to my late learned Friend Dr. Thomas Smith.”44 
In particular, Hearne names Henry Stubbe and Anthony Wood as the guilty 
detractors. In Hearne's opinion, though, their main offense was the accusa- 
tion that Wallis had deciphered the King's cabinet seized at Naseby during the 
English Civil Wars, and then left such letters in the Bodleian *as a Monument of 
his noble performances."5 Hearne, as an Oxford antiquarian of the early eigh- 
teenth century, was himself in a good position to know the status of Wallis's 
reputation shortly after his death. Perhaps even more important, the unknown 
descendant of Wallis noted above, at some time during the nineteenth century 
copied out parts of Hearne's commentary on Wallis's autobiography, in par- 
ticular, those statements regarding Wallis's defense of his actions. It seems that 
Wallis's reputation was still a bit cloudy to his great-great-grandson, granting 
posthumous justification for Wallis's design of his own memoirs. 

However, the genre of the autobiography is not polemical in the convention- 
al sense, and when Wallis does directly address some of these controversies (if 
at all), it is not with a defensive tone. But this leaves the puzzling question of 
just how his autobiography actually succeeds in reinterpreting his reputation, 
in answer to his critics. The answer is not a simple one, making it necessary to 
wait until the end of Part 1 to address it in full. At this point, though, a prospec- 
tive overview will help orient the reader. 

Wallis’s polemic is not one of negative response, but one of silent omis- 
sion and positive reconstruction. For instance, when he mentions the contro- 
versy over his appointment as university archivist, he focuses on the assets of 
his work. "And in pursuance thereof, I was concerned from time to time in 
defending their just Rights and Privileges, in such Law-Suits, as did arise, of 
the University with the City of Oxford, the Stationers of London, and others.... 
And I think it will be acknowledged, that I have therein done the University 
considerable services."46 Again, in connection with his deciphering activities, 
Wallis gives a brief history of his work therein, but does not engage in the dis- 
puted claim regarding the Naseby papers.^? Perhaps Wallis had learned from 


44 Hearne, Peter Langtoft's Chronicle, 1.xXlv-xlviii. 

45 Anthony Wood, Athenae Oxonienses. (London, 1690-91), 2.563. 

46 Scriba, "Autobiography of John Wallis,” 42. 

47 Itis interesting to note that in his autobiography Wallis said at one point, “I afterwards 
ventured on many others [ciphered letters] (some of more, some of less difficulty) and 
scarce missed any, that I undertook, for many years." In the final draft Wallis added the 
words "during our civil Wars, and afterwards.” Had Wallis written those final words in the 
rough draft and then removed them in the final draft, we might suppose he had second 
thoughts. But the case is the opposite here, suggesting that Wallis truly felt he had nothing 
to hide. Scriba, "Autobiography of John Wallis," 38. 
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his mistakes over the years, particularly his two-decade debate with Thomas 
Hobbes, and recognized upon more mature reflection the best way to leave 
the memory of his persona among his colleagues and within his family. Wallis 
does not, as the historical investigations of the following chapters will show, 
deliberately falsify matters, but simply avoids many problematic discussions 
in favor of other facts and events which cast more positive light on his life and 
work. His polemic against his critics succeeds by addressing the substance of 
their criticisms, without addressing the language and terms in which they have 
been made. At his worst, Wallis was accused of being a shape-shifter and a 
trimmer. Wallis responds to this by presenting his own life as a natural progres- 
sion of ideas and employments. With respect to his ideas, he portrays himself 
as perpetually concerned for discovering the "grounds and reasons" for what- 
ever subject he studied; with respect to his employments we observe a son of 
a minister who takes the natural steps towards assuming a similar role. At the 
same time we witness an early interest in mathematics developed to the point 
of a professional appointment. But as these chapters follow Wallis through his 
own narrative, and more importantly, down the evidential byways leading off 
of this track, we find a different level of coherence entirely ignored by Wallis in 
his autobiography. Wallis, thus, unwittingly leads us to the foundation beneath 
that which he has laid overtop. It is this underlying level of coherence which 
ultimately forms the theme of this book. 
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CHAPTER 3 


Early Life and Education 


1 At Home and at School, 1616-32 


John Wallis was born on 23 November 1616, the first son of John Wallis, minister 
in Ashford, Kent. At age six he lost his father, though he was not as unfortu- 
nate as his younger brother William who was not yet born when his father 
died. According to his autobiography, John Wallis, his older sisters Sarah and 
Helen, and his younger brothers, Henry and William, seemed to fare well under 
the care of their mother, who never remarried "for the good of her Children 
(tho' otherwise, she had fair opportunities of marrying well, if she had been 
so disposed.)" If the loss of his father had any effect on John's general disposi- 
tion, he did not show it. He recounts that he *had the happiness of a strict and 
Religious Education, all along from a Child. Whereby I was not only preserved 
from vicious Courses, and acquainted with Religious Exercises; but was early 
instructed in the Principles of Religion, and Catachetical Divinity, and the fre- 
quent Reading of Scripture, and other good Books, and diligent attendance on 
Sermons." His mother's labors extended also to his grammar school training 
which began in Kent, but was later moved to the nearby district of Tenterden 
in 1625 in order to avoid a plague which, though largely in London, could eas- 
ily spread to the busy town of Ashford. Five years later, at age fourteen, Wallis 
moved to the Felsted School in Essex, under the direction of Martin Holbeach. 
Samuel Rogers, a member of the large tribe of non-conforming Rogers, attend- 
ed for two years in 1626, also under Holbeach. He noted in his diary eight years 
later, "I got more good in 2. yeares. with the blessing of god, upon the diligent 
labours of my godly master Mr Holbeach, then I got in many twoos before"? 
There Wallis's studies in Latin continued, as well as Greek, and he also learned 
enough Hebrew that he was able to carry on in that language on his own.^ After 
two years there, Wallis was considered well prepared for the university. 


1 Christoph]. Scriba, ed., “The Autobiography of John Wallis, F. R. S" Notes and Records of the 
Royal Society of London 25 (1970): 22-23. 

2 Scriba, "Autobiography of John Wallis," 30. 

3 Samuel Rogers, The Diary of Samuel Rogers 1634—1638, ed. Tom Webster and Kenneth Shipps 
(Woodbridge: The Boydell Press and Church of England Record Society, 2004), 1. 

4 Scriba, "Autobiography of John Wallis,” 25. Isaac Barrow, the great Greek scholar and first 
Lucasian Professor of Mathematics at Cambridge, also attended Felsted. 
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All of this amounts to a fairly standard education, the only distinction 
being, perhaps, Wallis's quick mindedness and diligence. Although teach- 
ing in the Latin language had changed little from Roman times, Holbeach's 
influence seems to have been more thorough. Wallis notes that he was "by 
him well grounded in the Technical part of Grammar; so as to understand the 
Rules, and the grounds and reasons of such Rules." Wallis continues, speak- 
ing more generally of his inclinations, that “it was always my affectation even 
from a child, in all pieces of Learning or Knowledge, not merely to learn by 
rote, which is soon forgotten, but to know the grounds or reasons of what 
I learn; to inform my Judgment, as well as furnish my Memory; and thereby, 
make a better Impression on both.”> Wallis seems to have been gifted with 
natural intelligence and curiosity. This is no more evident than in an incident 
which occurred during the Christmas holiday of 1631, when the fifteen-year- 
old Wallis was home in Ashford for a two-week visit. There he caught up with 
his younger brother Henry, who for the past three months had been studying 
the rudiments of mathematics.® Wallis was curious about Henry's studies, so 
in the remaining "8 or 12 days" of their time together, Henry taught his older 
brother “the Practical part of Common Arithmetick in Numeration, Addition, 
Subtraction, Multiplication, Division, The Rule of Three (Direct and Inverse), the 
Rule of Fellowship (with and without, Time,) the Rule of False-Position, Rules of 
Practise and Reduction of Coins and some other little things." Wallis quickly 
went through all of the exercises contained in the last three months of his 
brother's notes before returning to the Felsted School. The particular things he 
learned on this occasion are in themselves significant because Wallis not only 
acquired basic arithmetical skills, but familiarized himself with mathematical 
proportions (the Rule of Three), and was introduced to the kinds of mathemat- 
ical problems that would benefit from generalized algebra, rather than hap- 
hazard guessing (the Rule of False-Position). In the year which followed, Wallis 


5 Scriba, "Autobiography of John Wallis," 24. 

6 Wallis's autobiography does not actually name Henry, but only *a younger Brother of mine" 
who was learning the rudiments of mathematics “in Order to a Trade" (Scriba, "Autobiography 
of John Wallis,” 26). Both of Wallis's brothers were younger. Henry was baptized on 18 June 
1620, and William on 23 Feb. 1623, being born three months after his father's death (Centre 
for Kentish Studies, Maidstone, Kent' TR 2896/1). Since William would have been less than 
nine years old, it is less likely that he was already engaged in an apprenticeship, though not 
impossible, since some children were known to begin at age seven. Ilana Krausman Ben-Amos, 
“Service and Coming of Age of Young Men in Seventeenth-Century England,” Continuity and 
Change 3, no. 1 (1988): 45. It is more likely that Wallis was referring to his brother Henry, who 
would have been eleven years old at the time of the encounter. Henry later continued on, 
probably first as an apprentice, then on his own, as a linen-draper in Ashford. 

7 Scriba, “Autobiography of John Wallis," 26. 
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notes that he continued his studies in mathematics as “a pleasing Diversion, 
at spare hours; as books of Arithmetick, or others Mathematical fel my way." 


2 Cambridge University, 1632—40 


Wallis entered Cambridge on the following Christmas with acuity in classical, 
theological, and mathematical learning. Although Wallis's father had taken his 
degrees at Trinity, his son entered Emmanuel, which had been founded only 
after his father finished his university education. The choice suggests Wallis's 
specific religious inclinations. Emmanuel was founded by Sir Walter Mildmay 
with the expressed purpose of training ministers. Under the successive 
masterships of Laurence Chaderton, John Preston, Richard Holdsworth, and 
Anthony Tuckney, Emmanuel was soon understood to be the Puritan semi- 
nary of England. Wallis's time at Felsted also destined him for Emmanuel. The 
school's master, Martin Holbeach was close to John Preston, and the school it- 
self was strategically located in Essex County, the seat of what Patrick Collinson 
has dubbed “the Godly Mafia,” and numerous Felsted students went up to 
Emmanuel to continue in the same vein.!? Wallis's perception of Emmanuel, 
at least in retrospect, was consonant with its reputation, evidenced by the 
Dedication to the second volume of first edition of his Opera, given in honor 
of his former college. He said that “scarcely any other two colleges of the uni- 
versity, taken together, better flourished with piety and doctrine, or sent more 
faithful and painstaking laborers into the harvest of God; and to which it is not 
easy to say just how much the crop increased for God, or how much growth of 
real piety."! 


8 Scriba, "Autobiography of John Wallis,” 27. 

9 Sarah Bendall, Christopher Brooke, and Patrick Collinson, A History of Emmanuel College, 
Cambridge (Woodbridge, Suffolk: The Boydell Press, 1999), 21. 

10 X Bendall, Brooke, and Collinson, Emmanuel College, 191. Samuel Rogers left Felsted for 
Emmanuel College, where he benefited from the pastoral care of his tutor, Mr Frost, and 
by December 1634, 'a companye of us have joined together to meet often to pray together, 
and discourse." Tom Webster, Godly Clergy In Early Stuart England: The Caroline Puritan 
Movement c. 1620-1643 (Cambridge: Cambridge University Press, 1997), 136. 

11 Id saltem ausim dicere (quod nec quemquam negaturum autumo,) vix ullum utriusvis 
Academiae Collegium, parti tempore, majori tum pietate tum doctrina floruisse, pluresve 
in messem Dei fideles sedulosque operarious immisisse; indeque haud facile est dictu, 
quanta Deo seges accreverit, quantum pitatis efficacis incrementum. "Dedicatio" in Opera 
mathematicorum pars altera (Oxford, 1656). This Dedication does not appear in his later 
edition of his works, issued in 1693-1699. This Wallis also said on another occasion that 
Emmanuel “had at that time as great a reputation for serious Piety, solid Learning, and 
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24 Wallis's Tutors at Cambridge 

Wallis was under the tuition of Anthony Burgess from the start of his time 
at Emmanuel in 1632 until Burgess took the rectorship of Sutton Coldfield, 
Warwickshire in 1635.12? Burgess would a short time later gain his distinction 
as one of those elected to serve as a member of the Westminster Assembly, the 
arm of Parliament organized to revise the English church's doctrinal standards, 
from 1643-49. During this time, Burgess was also a lecturer at Sion College in 
London, a central meeting point and place of study for London ministers. Sion 
College urged Burgess in 1646 to publish his recent lecture series against anti- 
nomians. In the epistle to the reader, Burgess comments on his style of writing. 
"Yea, I have grudged at words, as being too long and cumbersome, desiring (if 
possible) to conveigh my sense in as briefe as manner as may be, lest any that 
comes to look for fruit, should find the leaves too broad, and so cover it from 
sight"? Wallis not only followed Burgess to the Westminster Assembly, but 
also seems to have absorbed something of his style. 

Wallis also met Thomas Horton when he first entered Emmanuel, and upon 
the departure of Burgess for Sutton Coldfield, Horton became his tutor. Wallis 
later wrote the epistle to the reader for a posthumous collection of Horton's 
sermons and praises his style which seems also to have followed the “plain 
style" advocated by Burgess. Horton might have used more ornate language 
had he wished, but wittiness would not “make those lasting impressions which 
sound Doctrine plainly delivered, with clear evidence from the word of God, is 
known to do.’ It is worth quoting Horton at length since Wallis will make simi- 
lar remarks to his own students in the 1650s (see Chapter 7), as well as follow 
his advice regarding method (see Chapters 8 and 9). 


For witty expressions pass for such but while that way of Wit is in fashion; 
but upon a second hearing, or when that fashion of Wit alters (which 


sober Conversation, as any House in the University; and had as little either of Duncery or 
Debauchery (considering the number of Students in it, wherein it was at that time scarce 
inferior to any) as any Colledg there.” "To the Reader" in Thomas Horton, One Hundred 
Select Sermons upon Several Texts: Fifty upon the Old Testament, and Fifty on the New. By 
the Reverend and Learned Tho. Horton, D.D. Late Minister of Great St. Hellens, London, fore- 
word by John Wallis (London: Thomas Parkhurst, 1679). 

12 John Venn and]. A. Venn, eds, Alumni Cantabrigienses: A Biographical List of All Known 
Students, Graduates and Holders of Office at the University of Cambridge, from the Earliest 
Times to 1900 (Cambridge: Cambridge University Press, 1922), Part 1, Vol. 1, p. 257; Scriba, 
"Autobiography of John Wallis," 27—28. 

13 Anthony Burgess, Vindiciae Legis, or, A Vindication of the Morall Law and the Covenants, 
from the Errours of Papists, Arminians, Socinians, and More Especially, Antinomians 
(London: Printed by James Young for Thomas Underhill, 1647). 
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alters like that of clothes) that which is now thought witty, will then seem 
flat, if not unsavory. But sound Reasons will be sound reason in all Ages; 
and as cogent at the Second and Third reading, as at the First. 

And sure that's the best Rhetorick, and persuades most, which moves 
by strength of Argument, and plain evidence, rather than what depends 
only on what they call Ornament, and a pleasing sound of words; and 
that Language is most fit for business, which is not (either slovenly, so as 
to make it unsavory; or) affectedly Trimmed, so as to divert the mind from 
the sense of what is said, and make it dwell on the words only.'^ 


By the example, if not direct instruction, of his tutors, Wallis is here encour- 
aged to dissociate himself to a certain degree from the rhetorical fashion in the 
universities of his time which placed high value on rhetoric and style.!5 
Thomas Horton left Cambridge in 1638 for a London church, so Wallis 
spent his remaining years at the university under the tutelage of Benjamin 
Whichcote. It is important not to make too much, nor too little, of Wallis's 
two years with Whichcote. Whichcote was later to become a central figure 
among the intellectual circle known as the Cambridge Platonists. He began as 
an Emmanuel student under the tutelage of Anthony Tuckney, who later be- 
came a member of the Westminster Assembly, and then Master of Emmanuel 
College (1645) and Lady Margaret Professor of Divinity (1648). After fours years 
with Tuckney, he then spent three more under Thomas Hill, also to later serve 
in the Westminster Assembly.!6 This was Whichcote's starting point, who fin- 
ished his M.A. at Emmanuel in 1633. How Whichcote came to espouse more 
unorthodox views was a gradual process. It was already becoming apparent 
to his colleagues by 1651. In a series of letters exchanged between Whichcote 


14 Thomas Horton, (One Hundred Select Sermons Upon Several Texts: Fifty upon the Old 
Testament, And Fifty on the New. By the Reverend and Learned Tho. Horton, D.D. late 
Minister of Great St. Hellens, London). 

15 Mordechai Feingold has identified a tendency, at least in Oxford, for students to prefer po- 
etry and wit to the studies structured by those like Holdsworth. "The Humanities," in The 
History of the University of Oxford. Volume IV, Seventeenth-Century Oxford, ed. Nicholas 
Tyacke (Oxford, 1997), 251-55. 

16 A short biography of Whichcote may be found in the Preface to a short exchange of let- 
ters between Whichcote and Tuckney. These letters are appended, with new pagination, 
to Benjamin Whichcote, Moral and Religious Aphorisms. Collected from the Manuscript 
Papers of the Reverend Learned Doctor Whichcote; and Published in 1703 by Dr. Jeffrey. 
Now Re-Published, with Very Large Additions from the Transcripts of the Latter, by Samuel 
Salter. To Which Are Added, Eight Letters’: Which Passed between Dr. Whichcote, Provost of 
King’s College; and Dr. Tuckney, Master of Emmanuel College, ed. Samuel Salter (London: 
J. Payne, 1753), hereafter, Eight Letters. 
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and Tuckney in September and October of that year, Tuckney reproves certain 
statements Whichcote had made in a recent sermon, and begins to discuss 
rumors about unorthodox statements Whichcote had made in private to 
others. Whichcote admits to Tuckney, "I have been of late very sensible of an 
abatement of former familiarity and openness; and we have not conversed 
with that singleness and simplicity of heart, as heretofore: our Hearts have not 
seemed to be together, when our Persons have bin: but we have looked upon one 
another, rather with shieness and fear; than with former love and good-will.”!” 
Tuckney's response, "I have no skill in court-complements and dissemblings; to 
hid distastes in the disguise of a counterfet smile,' speaks more criticism than 
apology? Tuckney addresses, in particular, Whichcote's anti-confessionalism 
and its similarity to the views of the Arminians. Whichcote does seem to take a 
step forward in his first response, allaying some of his former tutor's concerns, 
yet each letter takes two steps backward in providing even more statements of 
dubious orthodoxy. Based on the information of others, Tuckney suspects that 
too much philosophy is to blame for his errors. 


Sir, for yourself; from your first coming to Cambridge, I trulie said, I loved 
you: as finding you then studious and pious, and very loving and obser- 
vant of me. I remember, I then thought you somwhat cloudie and ob- 
scure in your expressions: but I then left you. Since I have heard; that, 
when you came to be Lecturer in the colledge, you in a great measure 
for the yeare laid-aside other studies; and betook yourself to Philosophie 
and Metaphysicks: which, some think, you were then so immersed in; 
that ever since you have bin cast into that mould, both in your privatt 
discourse, and preaching; both for wordes and notions.!9 


Tuckney feels it would be better if he not speak in “schoole-language” or 
“runne-out in schoole-notions.” Tuckney left Cambridge in 1629, after which 
Whichcote took his M.A. in 1633, thereafter becoming a fellow. The lectureship 
most likely refers to Whichcote’s regular Sunday lecturing at Trinity Church, 
Cambridge which began in 1636. Given these dates, his intense philosophi- 
cal studies had been in progress for two years at the time John Wallis came 
under his care. Whichcote flatly denies Tuckney’s allegation, replying that he 
has not spent more than twenty-four hours in the last fourteen years on the 


17  Whichcote, “First Letter,’ in Eight Letters, 7. 
18 . Tuckney, "Second Letter, 15 Sept. 1651,” in Eight Letters, 18. 
19  Tuckney, "Second Letter, 15 Sept. 1651,” in Eight Letters, 36-37. 
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school-men.?? Tuckney answers both that Whichcote is too modest, and his 
definition of "schoole-men" too narrow. “[W]hen I spake of them [schoole- 
men], I understood not onlie that narrower compass of them; which some 
make, from Albensis to Biel"?! Tuckney is probably basing his judgement not 
only on the reports of others about Whichcote, but from the heavily scholas- 
tic distinctions he uses throughout these very letters. Despite Whichcote's de- 
nial, Tuckney may have hit the mark since Whichcote admits that "The time 
I have spent in Philosophers, I have no cause to repent-of; and the use I have 
made of them, I dare not disowne.”2? This means that in 1638, Wallis came into 
Whichcote's life at a time of intense philosophical study, particularly in the 
late Scholastics, but before his more unorthodox theological views had come 
to fruition. 


2.2 Philosophical Studies 

2.2.1 Scholastic Philosophy and the conceptus inadaequati 

Wallis makes a point in his autobiography of enlarging on his philosophical 
studies while at Emmanuel, especially that of Logic. This looks like he is over- 
stating a small thing, since it is assumed that every first year undergraduate 
would study it. But in accord with the general artifice of the autobiography, 
it stands as another instance of his concern for solid epistemological founda- 
tions. “I soon became Master of a Syllogism, as to its true Structure, and the 
Reason of its Consequences, however Cryptically proposed: so as not easily to 
be imposed on by Fallacies or false Syllogisms.’23 From here he moved on to 
Ethics, Physics, and Metaphysics, “consulting the schoolmen on such points.” 
A sense of what was available is given by the Emmanuel College library catalog 
of 1637. We find there not only a solid collection of Thomas Aquinas's writ- 
ings and editions such as Aristotle's Physics with commentary by Averroes, but 
more importantly, those of the later Scholastics such as Francisco Suarez, for 
which there are nine different items, including the Metaphysical Disputations. 
As we will soon see, Wallis did indeed make a careful study of some of these 
materials, most likely with Whichcote's assistance and encouragement. 
Further, Richard Holdsworth came to be Master of Emmanuel in 1637, along 


20 . Whichcote, “Second Letter,’ in Eight Letters, 54. 

21  Tuckney, "Third Letter, 8 Oct. 1651,” in Eight Letters, 79-80. Salter speculates that this is 
probably Alexander of Hales (1185-1245). 

22  Whichcote, "Second Letter,’ 60-61. Whichcote is not contradicting himself here since 
the writings of Vasquez, Suarez, and the late Scholastics often fall into the category of 
Philosophy, whereas the school-men are simply classed as Scholastics. This is the way that 
the books of Richard Holdsworth's library catalog are organized (CUL MS Baker Dd.8.45). 

23 Scriba, "Autobiography of John Wallis,” 28. 
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with his massive library which was kept in the master's lodge. Wallis was on 
good terms with Holdsworth, who had recognized his talents, and therefore 
may have had access to an even more prodigious collection, including many 
volumes in manuscript.?^ From here Wallis had accessible numerous books by 
Ockham, Scotus, Albert the Great, and over forty different commentaries on 
Lombard's Sentences. 

The philosophical structure which would come to be the most significant 
pattern in Wallis's thinking for the rest of his life appears in his earliest known 
pieces of writing. These were printed as appendices to his first published 
work. They comprise two theses which he defended while at Cambridge, and 
a third essay written at Cambridge, but not previously presented in public.?5 
Disputational exercises were a regular part of university learning and these 
two, given the dates provided by their author (1638, 1639), derive from the time 
of his M.A. studies at Emmanuel College. Thus, they represent his first philo- 
sophical reflections as they begin to express a certain degree of skill and ma- 
turity. The more important piece, for our present purposes, is the third thesis, 
Quantitas non differt realiter a Re Quanta (‘Quantity’ does not differ in reality 
from a thing's size, hereafter, Thesis Tertia), defended in 1639. 

In the first paragraph Wallis introduces several terms which are clear evi- 
dence that he has been studying the Jesuit Francisco Suarez's Metaphysical 
Disputations, particularly the seventh. Several direct quotations are taken from 
this disputation, as well as from other places in the Disputations.?9 A copy ex- 
isted in the Emmanuel College Library in 1637, showing that Wallis was not 


24 . Holdsworth's particular care for Wallis is demonstrated by the following circumstance 
which befell Wallis at the completion of his studies at Cambridge: due to college statutes, 
it was not permitted that there be more than one fellow from each county. Wallis's county 
was already taken by a Mr. Wellar. “And, (as I afterwards understood) Dr. Oldsworth then 
Master of the College (who had a kindness for me) had been consulting with them about 
founding a new Fellowship on my account rather than I should leave them. But the times 
becoming troublesome, left no room for such thoughts.’ Scriba, "Autobiography of John 
Wallis," 30-31. Holdsworth's library became the subject of a legal dispute between the 
college and the university, after his death in 1649, due to the ambiguity of his will. Most 
of the 10,095 volumes ultimately went to the university library, though the college ben- 
efited from 600 which were duplicates. For an account of the debate see J. C. T. Oates, 
Cambridge University Library, a History: From the Beginnings to the Copyright Act of Queen 
Anne (Cambridge: Cambridge University Press, 1986), Ch. 13. 

25 John Wallis, Truth Tried: Or, Animadversions on a Treatise Published by the Right Honorable 
Robert Lord Brook, Entituled “The Nature of Truth, Its Union and Unity with the Soule,” 
Which (Saith He) is One in Its Essence, Faculties, Acts; One with Truth (London: Samuel 
Gellibrand, 1642). 

26 Wallis also quotes from Disputation 42, 50, and 52. John Wallis, OM 3(Misc), 208-210. 
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unique in his interest in the Jesuit scholar.?" Wallis's use of Suarez in Thesis 
Tertia demonstrates that he had a command of the material which enabled 
him to criticize Suarez on his own terms. 

The central philosophical terms which influence Wallis's thinking so sig- 
nificantly pertain to the nature of distinctions (distinctio) and, in particular, 
how distinctions help us to understand the relationship between our ideas in 
the mind, and the world outside of the mind. Suarez's seventh disputation is 
devoted exclusively to this question. The two main mental distinctions are dis- 
tinctio rationis rationcinantis and distinctio rationis ratiocinatae. An informa- 
tive translation of these terms is not easy, so I adopt the literal rendering from 
Cyril Vollert's translation of "distinction of reason reasoning" and "distinction 
of reason reasoned,” respectively? It is important to preserve the active and 
passive voices of the participle in the expressions since it helps to differenti- 
ate the two types of distinction. The first kind of mental distinction (distinc- 
tio rationis rationcinantis) is characterized by an active mental process which 
provides all of the material in the articulation of a concept. As Suarez says, the 
distinction "arises exclusively from the reflection and activity of the intellect.’29 
The distinctio rationis ratiocinantis is regarded as a triviality by Suarez and is 
handled in one short paragraph. Here, he offers an example of the distinction 
in which "Peter" can be distinguished as either the subject or direct object of 
a sentence. In this strictly intellectual distinction, the whole of Peter's defini- 
tion is still in view under either conception. Since this kind of distinction does 
not limit or restrict the object referred to, the distinction is called *adequate" 
(adaequatus). The second kind of mental distinction (distinctio rationis ratioci- 
natae) is a passive mental process, where the designation of a concept depends 
upon something received from the object in the world. 

The case is much more complicated for the distinctio rationis ratiocina- 
tae, and the rest of the disputation is devoted to working out the meaning 
of it. In the former case, Peter might be real or imagined, but no real Peter 
was necessary to make, for example, the distinction between Peter-as-subject 
from Peter-as-object, where the concepts are sheer products of the mind. But 
the distinction of reason reasoned derives from some real object and has its 
foundation in the thing (fundamentum in re). "Although the same object is 
apprehended in each concept, the whole reality contained in the object is not 


27 Sargent Bush, Jr. and Carl J. Rasmussen, The Library of Emmanuel College, Cambridge, 
1584-1637 (Cambridge: Cambridge University Press, 1986), 162. 

28 Francisco Suarez, On the Various Kinds of Distinctions, trans. Cyril Vollert (Milwaukee, 
Wisconsin: Marquette University Press, 1947), 18, hereafter MD 7. 

29 Suarez, MD 7,18. 
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adequately represented, noris its entire essence and objective notion exhausted, 
by either of them. This occurs frequently when we conceive an object in terms 
of its bearing on different things, or when we represent it in the way we con- 
ceive these different things."39 As a result, such concepts, in contrast to the 
above, are inadequate (inadaequatus). So, for example, when we distinguish 
God's justice and mercy, the whole of God's being is not in view in each con- 
ception, making the concepts fall short in certain respects. This may all seem 
quite trivial at a glance, but Suarez is trying to pinpoint a certain intuition that 
there are some distinctions that are not real, as between two different objects 
(e.g. my pen and my pencil), but also not strictly intellectual or mental, as 
between my idea of the pencil I bought yesterday and the self-same pencil 
with which I now write. There is, rather, some kind of distinction which allows 
me to distinguish certain aspects of a thing without committing myself to two 
distinct entities. Although the mental distinction does not comprehend the 
thing, neither can one such distinctio rationis ratiocinatae be separated in real- 
ity from the other. This distinction rests somewhere between a real distinction 
anda purely intellectual one. Suarez thus interposes a distinction between the 
real and intellectual distinctions, applying the term conceptus inadaequatus, 
which may be unique to him.?! 

But Suarez adapted the distinctions of reason from Thomas to solve an 
epistemological problem, not a metaphysical one, as Thomas himself had 
intended.?? One of the most fundamental of all distinctions within the 
Thomistic tradition of Scholastic philosophy (to which Suarez belongs) is that 
between matter and form. Any physical thing is made up of a composite of 
matter and form, without which a thing neither has essence, i.e. that which 


30 Suarez, MD 7, 19. 

31 The distinction of reason was known by other authors, but it seems only in quiet ref- 
erence to the Scholastics. Keckerman and Burgersdijk, the two main authors of logic 
texts used by Cambridge undergraduates, both introduce the distinctio rationis ratioci- 
nantis and rationis ratiocinatae and explain their meanings, but do not go on to adopt 
the term conceptus inadaequatus. Bartholomaeus Keckermann, Systema logicae, tribus 
libris. Adornatum, pleniore praeceptorum methodo, et commentariis scriptis ad praecep- 
torum illustrationem et collationem cum doctrina Aristotleis, atque aliorum, tum veterum, 
tum recentium logicorum sententiis ac disputationibus (Hanover: William Antony, 1613), 
277. Franco Burgersdijk, Institutionum logicarum, libri duo, decreto illustr. ac potent. DD. 
Ordinum Hollandiae et West-Frisiae, in usum scholarum eiusdem Provinciae, ex Aristotelis, 
Keckermanni, aliorumque praecipuorum logicorum praeceptis recensitis, Nová methodo ac 
modo formati, atque editi (Amsterdam: Abraham Commelinus, 1626), 122-23. 

32 Although there is increasing interest in Suarez's philosophy, still the only full-length treat- 
ment of Suarez's theory of distinctions is Michael V. Murray, "The Theory of Distinctions 
in the Metaphysics of Francis Suarez,’ Unpublished PhD Dissertation (Fordham Uni- 
versity, 1945). 
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composes its unique and defining qualities or nature, nor existence, i.e. being. 
Within this pair of matter and form, matter proves the more difficult to under- 
stand. We must remember, that this matter is not the matter of modern ma- 
terialism, but part of an entirely different metaphysical system. Matter is the 
substrate upon which form has its actuality. Now, Scholastic philosophers all 
agreed that any composite thing had existence, but what of the matter which 
precedes the composite, did it have real existence? If not, then there would be 
no substrate for the form, but if it did, then the whole notion of matter, form, 
and composite would seem superfluous. No one was willing to say that matter 
was nothing. Thomas said that matter was pure potency, but what was this 
pure potency? If it was something, then it has existence or reality, and if reality, 
why not essence and actuality? Suarez, therefore, equates reality and actuality, 
allowing no distinction between them.?? Murray explains, "[r]ejecting the real 
distinction of essence and existence, Suarez deals with things rather than with 
principles, with physical entities rather than with metaphysical realities; mat- 
ter and form must consequently be physical entities rather than metaphysical 
realities.’34 Thus, the only real distinction allowed in Suarez's philosophy was 
one between physical things. 

So then, if essence and existence are not differentiable in reality, that is, 
they only exist in unity, what is their distinction? After all, we do seem to be 
able to talk about them as distinct things. Murray says that for Suarez, the “dis- 
tinction between essence and existence does not imply the comparison and 
subsequent negation of identity of merely two expressions of the same mental 
concept, nor of two physical realities, but rather of two aspects of the same 
physical unity. Consequently this distinction is a distinction of reason with 
a foundation in reality.?5 It is the distinctio rationis ratiocinatae which pre- 
serves both their real physical unity and conceptual difference. All of this was 
intended by Suarez to reconcile Thomas, Duns Scotus, and Ockham’s theories 
of being?$ but was ultimately adopted by Wallis for its epistemological value. 

Wallis puts the conceptus inadaequati to work in his Thesis Tertia, ironically, 
to undermine the Roman Catholic understanding of the Eucharist. The physics 
of the Roman Catholic Eucharist depends upon the Thomistic commitment 
to quantity (quantitas) as a possible subject of predication, even though it 
is typically only substances (substantia) which are the proper substrates for 
predication. This move is necessary so that the properties of the communion 


33 Murray, “The Theory of Distinctions in the Metaphysics of Francis Suarez,’ 129. 
34 Murray, "The Theory of Distinctions in the Metaphysics of Francis Suarez," 166. 
35 Murray, “The Theory of Distinctions in the Metaphysics of Francis Suarez,’ 219. 
36 Murray, “The Theory of Distinctions in the Metaphysics of Francis Suarez,” passim. 
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bread and wine have a place to inhere, while the substance changes from that 
of bread and wine to the body of Christ. If the properties of the bread and wine 
inhered in the substance, then they would vanish when it changed into the 
substance of Christ— certainly not the experience of those attending the Mass. 
Wallis approaches his argument from several angles, but they are all variations 
of a demand for Suarez to own up to his principle that modal distinctions are 
not real distinctions. Accidents, that is, the properties of the thing codified 
in nine categories which follow substance, are modifications of a substance, 
and therefore only modally distinct. Thus, quantity is only modally distinct 
from substance, not really distinct. If substance and quantity are not really 
distinct, then the substance of bread and wine cannot change into the sub- 
stance of Christ without the quantity changing also. Wallis shows that Suarez's 
philosophy does not allow for Transubstantiation.?" Wallis's MA thesis there- 
fore demonstrates his philosophical sophistication in the service of Protestant 
orthodoxy—a combination guaranteed to impress the senior fellows. 


2.2.2 Natural Philosophy and Mathematics 

But Wallis's advanced studies did not end with the form of philosophy "then 
in fashion in that University?? He also pursued “the Speculative part of 
Physick and Anatomy; as parts of Natural Philosophy" and also “Astronomy and 
Geography (as parts of NaturalPhilosophy) and to other parts of Mathematicks."59 
His qualification “as parts of Natural Philosophy” indicates that he was not pur- 
suing these subjects for their practical appeal. That is, he had “no Design of 
Practising Physick” and we could equally say that any reading in Astronomy 
and Geography was not related to any future aspirations to be a mariner, sur- 
veyor, or merchant. He picked through such books looking for the “speculative” 
or philosophical ideas, inquiring into a theory of nature, not just for hand skills 
to manipulate it. This resembles his childhood studies in grammar which were 


37 Suarez pays lip service to the problem, but does not depart from the basic Thomist posi- 
tion. “With regard, then, to inferring a distinction in the thing itself, it makes no difference 
whether the separation take place naturally or supernaturally. As far as our own percep- 
tion is concerned, a distinction will be more easily recognized if the separation occurs 
naturally. Now and then, to be sure, separation is brought to our notice by supernatural 
mysteries, the knowledge of which is a great aid to an understanding of natural things. 
Thus through the mystery of the Eucharist we are made more certain that quantity is a 
thing distinct from substance than would be possible through purely natural contempla- 
tion." Suarez, MD 7, 47-48. This is at best an argument in a circle regarding the special 
nature of quantity, which Thomas established in order to prove the physical possibility of 
the Roman Catholic mass. 

38 Scriba, “Autobiography of John Wallis,” 29. 

39 Scriba, "Autobiography of John Wallis,” 29. 
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unsatisfied with mere rules and always sought after the “grounds or reasons" of 
things. He was discovering then something new and not fully developed as in 
the vast system of the Scholastic philosophers. Later in his life he was able to 
clearly identify what in his youth he was groping after. “I had then imbib'd the 
Principles of what they now call the New Philosophy."^9 

Wallis's opinion regarding the state of mathematical studies is probably the 
most quoted passage (in the last half-century) from all that he ever wrote.*! 


For Mathematicks, (at that time, with us) were scarce looked upon as 
Academical studies, but rather Mechanical; as the business of Traders, 
Merchants, Seamen, Carpenters, Surveyors of Lands, or the like; and per- 
haps some Almanak-makers in London. And amongst more than Two 
hundred Students (at that time) in our College, I do not know of any 
Two (perhaps not any) who had more of Mathematicks than I, (if so much) 
which was then but little; And but very few, in that whole University. For 
the Study of Mathematicks was at that time more cultivated in London 
than in the Universities.^? 


Feingold has made a strong case in The Mathematicians’ Apprenticeship that 
mathematics was indeed studied in many parts of Oxford and Cambridge dur- 
ing the late sixteenth and early seventeenth centuries, even though university 
statutes of the time suggested otherwise. This contradicts Wallis's contention 
that mathematicians were hard to find during his university days. Feingold of- 
fers a list of men as counterexamples to Wallis's claim to relative mathemati- 
cal isolation. From Emmanuel, he names John Smith, John Sadler, Benjamin 
Whichcote, and Ralph Cudworth. In the university at large there were Charles 
Scarburgh, John Beale, William Holder, and Seth Ward. Feingold concludes 
that either Wallis did not associate with these persons “or he is distorting the 
facts to make a point" Feingold's claim about the presence of mathematical 
studies in the universities is right, but he errs in his judgment about Wallis 
partly because Wallis's words have been generally misunderstood and partly 


40 Scriba, "Autobiography of John Wallis,” 29. 

41 The following give the most helpful discussion of Wallis's comments. Mark H. Curtis, 
Oxford and Cambridge in Transition, 1558-1642: An Essay on Changing Relations between 
the English Universities and English Society (Oxford: Clarendon Press, 1959), 244-47; 
William T. Costello, The Scholastic Curriculum at Early Seventeenth-Century Cambridge 
(Cambridge, Mass: Harvard University Press, 1958), 102; Mordechai Feingold, The 
Mathematicians’ Apprenticeship: Science, Universities and Society in England, 1560-1640 
(Cambridge, 1984), 86-90. 

42 Scriba, “Autobiography of John Wallis,” 27. 
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because Wallis fell strangely into a small lacuna where very little mathematics 
was being practiced. To understand Wallis's words in context, it is necessary to 
give them closer scrutiny. 

First, Wallis, as a student at Cambridge University, did not have intimate 
knowledge of every person's research interests or abilities within the whole 
university. So, when Wallis says, “I do not know of" many who knew more 
mathematics than himself “in that whole University,” we should take him at 
his word and not read him as saying that, therefore, there were no such persons 
in the university. This simple fact seems to have been overlooked by Curtis, 
Costello, and Feingold. Of his college, he is more qualified to speak, though 
we should allow the same interpretation to his words. He said that he did not 
know two at his level of mathematics (students, mind you, not fellows). He 
says two because, in fact, there was one fellow student of his who did know 
some mathematics. In 1648, Wallis read for the first time William Oughtred's 
Clavis, a textbook on Algebra, and thereupon wrote up what would become 
the bulk of his Treatise of Angular Sections. Wallis sent his work off to John 
Smith, then a fellow of Queen's College, but who had overlapped four years 
with Wallis at Emmanuel. Smith replied on 28 November 1648, as Wallis notes 
later in life, encouraging him to publish the treatise.^? Although Smith might 
have developed his mathematical interest after his time at Emmanuel, the very 
fact that Wallis thought Smith would be able to appreciate an original algebra- 
ic demonstration suggests that Wallis was aware of Smith's ability from their 
time together at Emmanuel.^^ 


43 John Wallis, A Treatise of Algebra, both Historical and Practical. Shewing, the Original, 
Progress, and Advancement thereof, from Time to Time; and by What Steps It Hath Attained 
to the Height at Which It Now Is. With Some Additional Treatises, I. Of the Cono-Cuneus; 
Being a Body Representing in Part a Conus, in Part a Cuneus. II. Of Angular Sections; and 
Other Things Relating there-unto, and to Trigonometry. III. Of the Angle of Contact; with 
Other Things Appertaining to the Composition of Magnitudes, the Inceptives of Magnitudes, 
and the Composition of Motions, with the Results Thereof. IV. Of Combinations, Alternations, 
and Aliquot Parts. By John Wallis, D.D. Professor of Geometry in the University of Oxford; and 
a Member of the Royal Society, London (London, 1685), 121. 

44 Wallis may have had a brief reunion with Smith in 1644. On u June 1644, Wallis was also 
given a fellowship at Queen's. cuL MS QC Box 31. On 14 June, Wallis requested leave 
from the Westminster Assembly to travel to Cambridge and receive his fellowship. John 
Lightfoot, The Journal of the Proceedings of The Assembly of Divines, From January 1, 1643, to 
December 31, 1644; and Letters to and from Dr. Lightfoot, ed. John Rogers Pitman (London: 
Printed by J. F. Dove, 1824), 285. On 20 June, Wallis took the Covenant in Cambridge. CUL 
MS QC Box 31. But the Westminster Assembly did not halt during the summers and Wallis 
would have been required to return immediately to London. Wallis’s fellowship was aban- 
doned at his marriage 4 March 1645. Scriba, “Autobiography of John Wallis,” 31. 
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Within the university at large, the biggest miss seems to have been with two 
Cambridge students who came and went with him at the same time. Seth Ward 
of Sidney Sussex (later to be Wallis's partner as Savilian Professor of Astronomy 
in Oxford) and Charles Scarburgh of Caius were both studying Oughtred's 
Clavis ten years before Wallis ever laid eyes on it. Probably in a similar frus- 
trated search for mathematical tutors and comrades, they traveled to William 
Oughtred himself in order to get some help with the book.^5 By 1643 Ward was 
lecturing on mathematics in the university.^9 These two were among the “very 
few" within the university who knew more mathematics than Wallis. 

Second, again, Wallis's college and university need to be considered as 
specific environments with respect to his comments on mathematical stud- 
ies. Cambridge University was not Oxford University and though there were 
many similarities between the two institutions, then, as now, there were great 
differences. Most important for the present discussion, when Wallis was at 
Cambridge, there was nothing like the Savilian Professorships in Geometry 
and Astronomy and its dedicated resources. So, while mathematics may have 
been studied by individuals at Cambridge, and even taught, it was not as a 
structural part of the institution. Even more pertinent for Wallis's case, he 
was attending Emmanuel College which, from the beginning, was established 
almost exclusively for the purpose of turning out preachers. The overarching 
purpose would easily overshadow any other secular studies which were not a 
traditional part of the curriculum. 

Third, a close look at the timing of Wallis's stay at Cambridge is essential to 
understand Wallis's much misunderstood words. A little earlier, or a little later, 
and his experience might have been quite different. If he had been at the uni- 
versity a few years earlier, he might have benefited more from Samuel Foster, 
who received his M.A. in 1623 from Emmanuel, and in 1636 was elected to the 
Gresham Professorship of Astronomy in London. If Wallis had not attended 
the university until sometime later, he might have actually availed himself of 
Seth Ward's mathematical lectures. Feingold's book covers a period of eighty 
years and sometimes he applies to the whole period the activities of only a 
smaller segment of his narrative.^" 


45 X William Munk, The Roll of the Royal College of Physicians of London: Vol. 1, 1518-1700 
(London: The College of Physicians, 1878), 252. 

46 John Henry, “Ward, Seth (1617-1689)”. ODNB. 

47  Feingold’s manuscript resources, particularly of student notebooks, derive primarily from 
Oxford holdings, or relate to Oxford students. However, Feingold seems to apply his dis- 
cussion equally to both universities, making Wallis's judgement seem more erroneous 
than it really may have been. 
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Of those names remaining, given by Feingold as mathematical practitioners 
ignored by Wallis in his account of his Cambridge days, few, if any, have any 
special significance. I have not been able to find any evidence of mathematical 
practice during the 1630s for Benjamin Whichcote, John Sadler, or John Beale. 
William Holder published a work on calendar systems in 1694, but this is rather 
late and fairly far off from mathematical topics to have any relevance. Similarly, 
Ralph Cudworth’s Intellectual System was a grand philosophical work, but noth- 
ing which would suggest he was a mathematician, and certainly not during his 
time in the university as a student. Jeremiah Horrocks (Horrox) deserves some 
special attention, not only because Wallis may have known him at Emmanuel, 
but because of his profound ability as an astronomer which appeared at a 
very young age. Horrocks died suddenly in 1641, and his manuscripts (beside 
many that were lost) were published by the Royal Society in 1672, with Wallis 
as editor. What we know of Horrocks is largely derived from Wallis's introduc- 
tion to Horrocks's Opera Posthuma.^? Despite all of this, Wallis seems to have 
had very little contact with Horrocks while at Emmanuel. In the introduction, 
Wallis does not speak as a first-hand authority on his life, but only secondarily 
through the materials which have passed to him for publication. For instance, 
he says "Around the year 1633 (as I gather in the writings from these assorted 
papers and some letters to his Crabtree, which he happened to see) it seems 
that his soul was first applied to these studies.’*9 This was in their first or sec- 
ond year as an undergraduate, but Wallis has no independent recollection of 
Horrocks's interests. Wallis may not have had the opportunity to develop a re- 
lationship because Horrocks left after only three years. The bulk of Horrocks's 


48 A brief summary of Horrocks's life and work may be found in H. C. Plummer, “Jeremiah 
Horrocks and His ‘Opera Posthuma’ Notes and Records of the Royal Society 3 (1940—41): 
39-52, but most of the information seems to be derived from Wallis. Jeremiah Horrocks, 
Jeremi Horroccii, Liverpoliensis Angli, Ex Palatinatu Lancastriae, Opera posthuma. 
Accedunt Guilielmi Crabtri observationes coelestes. Adjiciuntur Johannis Flamstedii de tem- 
poris aequatione diatriba, numeri ad Lunae theoriam Horroccianam. Adjiciuntur J. Wallisii 
Exercitationes tres, ed. John Wallis (London: William Godbid, 1672-73). 

49  Circiter annum 1633 (ut ex hisce schediasmatis literisque aliquot ad ‘Crabtraeum’ suum, 
quas videre contigit scriptis colligo) animum ad haec studia videtur primum applicuisse. 
Horrocks, Jeremi Horroccii, Liverpoliensis Angli, ex Palatinatu Lancastriae, Opera post- 
huma. Accedunt Guilielmi Crabtri observationes coelestes. Adjiciuntur Johannis Flamstedii 
de temporis aequatione diatriba, numeri ad Lunae theoriam Horroccianam. Adjiciuntur J. 
Wallisii Exercitationes tres, iii. Wallis speaks similarly in discussing the production of the 
edition with Henry Oldenburg. ^I have prefixed an epistle to it giving an account both of 
the person (so far as I could gather from the papers) & of the thing." Clearly Wallis had no 
knowledge of the “person” outside of his manuscripts. Wallis to Oldenburg, 21 Sept. 1664. 
CJW 2.161. 
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most important observations were done after his departure (1636—40, as the 
dated letters and observations which were published indicate), such as his ob- 
servation of the transit of Venus in 1639. 

During his studies at Cambridge, mathematics was just one equal part 
among his personal intellectual excursions, and lacking adequate supervi- 
sion in that area, he did much better in his advances in natural philosophy. 
Aside from Benjamin Whichcote's help in matters of scholastic philosophy, it 
seems that Wallis also benefited, albeit in a less formal way, from a relation- 
ship with Francis Glisson, who had just become Regius Professor of Physic in 
1636. He probably assisted Wallis in his investigations into the "Speculative 
part of Physick and Anatomy.” In a university disputation, Wallis even defend- 
ed the circulation of the blood, and later discovered that he was the "first of 
[Glisson's] Sons" to do so. This expression alone shows that Glisson had some 
sort of tutorial relationship with him.5° Wallis had no intention of practicing 
physic, which suggests that all of his reading in practical works of natural phi- 
losophy were really aimed at distilling out a theoretical framework. Finally, if 
Wallis sought out the Regius professor to answer questions about his reading 
in physic, we may assume he would have done the same for mathematics if a 
similar office had existed at that time in Cambridge. 


2.3 Theological Studies 

Despite Emmanuel College's reputation as an institution devoted to training 
preaching ministers, Wallis has the least to say about this subject. He only says 
that he “became timely acquainted with Systematick and Polemick Theology". 
The names themselves state merely that Wallis learned all of the major loci 
of theology, but do not refer to any specific theological tradition. Yet, it would 
be incorrect to conclude from the brevity of Wallis's description of theologi- 
cal studies at Emmanuel that he was distracted from them by his readings in 
philosophy. Rather, we should understand Wallis's explanation of his philo- 
sophical studies as in addition to what was assumed of all university students 
of the time, no less of Emmanuel students, that they were there primarily for 
theological education.*! For, though the university was changing during the 
seventeenth century towards becoming a more secularized institution, it had 


50 X Wallis's relationship with Glisson is discussed at greater length at the end of the next 
chapter. 

51 Wallis notes that early in his life he developed the habits of “the frequent Reading of 
Scripture, and other good Books, and diligent attendance on Sermons.” Despite his taste 
for other kinds of learning, Wallis adds, "And whatever other Studies I followed, I was 
careful not to neglect this.” Scriba, "Autobiography of John Wallis,” 30. 
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not yet made this turn completely. In fact, Emmanuel was founded in part to 
counter this rising trend. 

The most complete account of theological studies (if not all studies) at 
Emmanuel during Wallis's time there is provided in the wealth of manuscripts 
generated and collected by William Sancroft (1617-1693), nephew to the mas- 
ter of Emmanuel (1628-37), and himself later Archbishop of Canterbury.?? He 
matriculated in 1633, shortly after Wallis, took his BA in 1637, the same year as 
Wallis, and MA in 1641, just a year after Wallis. His copious note-taking prac- 
tices, whether for private study, lectures and disputations in the schools and 
colleges, or other occasional events display the full range of his academic activ- 
ities. His talents are evident and his labors as a young man in this regard ought 
to be taken as the upper extreme, but as such show us a likely range of what 
Wallis might have pursued in his own theological studies. Though each person 
has their particular interests and habits, it is not unreasonable to assume that 
Emmanuel College played a role in shaping them. 

Sancroft's notebooks suggest a systematic method of study.53 Instances of 
this plan can be found, among other examples, in his notebooks on Bible read- 
ing. These duodecimos were laid out in advance of their day to day use, typi- 
cally with a half-page set aside for each chapter of a biblical book. Sancroft's 
notes are sometimes continuous in places, and more sparse in others showing 
exactly how much close study of biblical texts he carried out.9* It is no sur- 
prise that we also find numerous remains of his studies in logic. He has notes 
on Downham's Ramus, extensive notes in Greek from Porphyry, and reading 
from Scheibler's De Anima and Opera Logica, and many others.5* Bodleian 
MS Sancroft 8 is laid out in a similar manner to his notes on biblical books; 
logical topics head successive pages and extracts from a wide range of authors 
are noted under each heading. The notebook, bearing various inks indicates 
a work in progress. Though Sancroft's interest seems to have been primarily 
biblical and theological, he too made a few forays into natural philosophy. One 


52 R.A. P.J. Beddard. "Sancroft, William (1617-1693)". ODNB. 

53 Bodl. MS Sancroft 80 is listed in the catalogue as his “plan of study’, however the manu- 
script has been inaccessible since 1979 due to severe deterioration. 

54 See for example Bodl. Mss Sancroft 9, 10, and 14. 

55 Bodl. MS Sancroft 87 and 8. 
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notebook covers topics from cryptography to mechanics,°® another contains 
brief collections on plants and precious stones.5” 

Sancroft's notes on Cambridge orations include not only sermons (often 
more than one per day),°® but also speeches on formal occasions?? and even 
comic affairs.6° He heard sermons from Emmanuel fellows such as Benjamin 
Whichcote and Thomas Horton, but also from others, whether delivered in col- 
lege chapels or at the university church, both by other fellows and, it seems, 
fellow students. His attention to these sermons is demonstrated in a marginal 
note to himself concerning the sermon of a “Mr. Monyns' delivered at St. Mary's 
on 1 Aug. 1641. "This Sermon is stolne [sic] verbatim out of Bishop Davenants 
lectures on the places. Heu frucem in eruditum!’6! However, for the present 
matter of Wallis's theological education, the most telling indicator of what was 
standard comes from the examination questions for theological degrees. These 
are the pulse-beat of orthodoxy within the university and offer the most sure 
account of what in the least we might ascertain about Wallis's theological edu- 
cation. Sancroft has noted the theological disputation questions through the 
years 1632-35, with a few additional ones after that time. The debates them- 
selves, including objections and replies, are also noted in a few cases, as well 
as the names of the presiding masters or doctors in the disputation. In some 
instances the name of the student being examined is also given. For the pres- 
ent purpose, the disputation questions alone will be enough to show the state 
of indoctrination in Cambridge during Wallis's time as a student.9? 


56 The full list of items in Bodl. MS Sancroft 44 is Brachygraphia; Vitriaria; Statuaria; 
Typographia; Cryptographia; Archimidis Sphaera; Navigonum Ships; Optica; Pictura; 
Pinacothica; Horologia; Ars aemula Naturae; Architectura; Latomia, Sculpture; Arma; 
Musica; Vasa; Machinae; Alchymia; Inventa publici, et communissimi Usus. 

57 Bodl. MS Sancroft 50. 

58 Bodl. MS Sancroft 62, 65, 70, 83, and 88. 

59 Bodl. MS Sancroft 89. 

60 Bodl. MS Sancroft 143. 

61 Bodl. MS Sancroft 83.14. 

62 These questions from Bodl. MS Sancroft 12.56—54v indicate there were probably two such 
examinations each year, with each respondent responsible for two questions. In most 
cases Dr. Baden and Mr. Collins presided over these examinations. N.B. I speak here of 
disputation "questions", even though the following statements are, strictly speaking, not 
interrogatory in nature. In their formal state, these Latin statements would have begun 
with “An ...", followed by verbs in the subjunctive, and then an answer of affirmative or 
negative. In his notes, Sancroft has spared the formalities. We should assume these state- 
ments, judging by their content, would have been answered in the affirmative. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


46 CHAPTER 3 


1632 
1. The defect of culpability is surrendered in the highest works of 
being regenerated. 
2. Bare assent to divine revelation is not justifying faith.53 


1. Scripture alone is the rule of faith. 
2. The relics of sin remain, even after baptism.9* 
1633 
i The highest temporal power does not look to the Roman Pontif. 
2. A reprobate person perishes by their own vice alone.55 


1. Good works are necessary efficaciously for salvation. 
2. True repentence is a more serious necessity for the remission of 
sin.66 
1634 
1. Faith alone justifies. 
2. The real presence of Christ in the Eucharist does not establish 
Transubstantiation.67 


1. Justification does not support ‘more’ or ‘less’. 
2. Councils are not accepted above the Law which is perfect.58 


1635 
1. Faith which alone justifies is not without hope and delight. 
2. Baptism does not remove future sins.5? 


1. Itis not permitted for a priest to exercise civil power. 
2. Sin is an adequate cause of divine hatred.”° 


63 1 In optimis renatorum operibus datur culpabilis defectus. 2. Nudus assensus divinitus rev- 
elatis non est fides iustificans. 

64 1 Sola scriptura est regula fidei. 2. Reliquiae peccati manent in renatis, etiam post 
Baptismum. 

65 1. Summa potestas temporalis non spectat ad Pontificem Romanum. 2. Reprobus quisque sud 
solá perit malitiá. 

66 1 Bona opera sunt efficaciter necessaria ad salutem. 2. Ad remissionem peccati gravioris 
necessaria est paenitentia actualis. 

67 1. Sola fides iustificat. 2. Realis praesentia christi in Eucharistia non ponit 
transubstantiationem. 

68 1 Justificatio non suscipit magis et minus. 2. Non dantur consilia perfectionis supra Legem. 

69 1 Fides quae sola iustificat non est sine spe et dilectione. 2. Baptismus non tollit futura 
peccata. 

70 1 Licet sacerdoti civilem potestatem execere. 2. Peccatum est adaequata causa odii divini. 
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Roman Catholicism is by far the most obvious opponent in these state- 
ments. Basic Reformation and Post-reformation doctrines feature prominently, 
emphasizing the full impact of human sinfulness and the absolute necessity of 
a faith by divine monergism. But these theological questions also reflect some 
concerns local to English Puritanism. Not only are civil authorities removed 
from the Pope's authority, but also church authorities should be barred from 
involvement in the state. It was considered by many Puritans an unbiblical 
conflict of interests that senior clergy held civil offices. In a 1632 question, the 
notion of “bare assent" is contrasted with "true" faith, pointing perhaps to a 
problem of rationalized religion which took hold more significantly by the end 
of the century. We also see positive arguments enjoined, such as an explication 
for "the real presence of Christ" in the sacrament, though not so simply as in 
the physical substance of bread and wine. And even the supposed antinomian- 
ism and morbidity of Reformation theology is addressed in the 1633 question, 
“Good works are necessary efficaciously for salvation" and the 1635 question, 
“Faith which alone justifies is not without hope and delight.” 

Indeed the training at Emmanuel in particular was not a blandly Protestant 
theology which even Arminians and Latitudinarians would later call common 
ground. Rather, at Emmanuel at least, teaching was the state of the art in the 
tradition of semper reformanda. Some indication of the nature of this theo- 
logical teaching is evident in a catechism delivered by Anthony Tuckney in the 
college chapel in 1628, a year after he had been made a B.D.” Although it was 
presented four years before Wallis's arrival, it gives some sense of what was 
normal fare for Emmanuel students. Tuckney begins the catechism by diving 
straight into the heart of a more developed "Post-reformation" theology. 


Quest. How many covenants are there. Ans. the old which is the cove- 
nante of works and the new which is the covenant of grace. Quest. what 
is the sense of the covenant of works. an. doe this and live. Q. what is the 
sense of the covenante of grace. Ans. belive and be saved. Q. how many 
wayes is the covenante of grace manifested. Ans. two wayes. 1. more ob- 
scurely under the lawe. 2. more clearly under the time of the gospelle.” 


The covenantal theology which identifies a continuous history of one people of 
God through the ages is one of the most significant undergirding principles of 
the theology of John Calvin and many others like him. The catechism goes on 


71 Patrick Collinson. “Tuckney, Anthony (159931670)". ODNB. 
72 “A briefe and pithy catechism as it was delivered in Emanuell colledge chappell 1628. per 
Anthony Tukneye.” Emmanuel College MS 181.viii, ff. 32r-34r. 
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to discuss the distinction between justification and sanctification, an essential 
part of the Protestant's theological self-definition against Roman Catholicism. 
It finishes with a long series of questions concerning the nature of a Christian's 
calling. The catechism is truly “briefe and pithy” as its title tells us, but in some 
ways is more useful than a fuller account of what was taught in the college. As 
such, these pages of text indicate what was considered most essential to know 
within the realm of theological loci, and therefore give us a sense of what ideas 
would have been foremost in a student such as Wallis's own mind. 

What we observe in all of the above evidence of theological education dur- 
ing Wallis's time of study at Cambridge is that the theology of the Reformation 
was a living presence. It structured Wallis's attitude towards the Bible as a re- 
vealed text, his concept of man's nature, and even his global understanding of 
history. This will be important in subsequent chapters, not only in instances 
where specific theological points are at stake, but also where human affairs 
are concerned, and in one instance even as far removed as the history of math- 
ematics. Wallis ultimately followed a career as a mathematician, but some of 
his most formative years were spent in theological study. Consequently, any 
attempt to interpret his ideas demands attention to his theological training. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


CHAPTER 4 


The Foundation of a Career 


The most natural next step for Wallis would have been to acquire a fellowship 
in his college in order to continue his parallel lines of research in theology and 
natural philosophy. However, due to Emmanuel’s statutes, there could not be 
more than one fellow at the college from each county. Richard Holdsworth, 
then master of the college *had been consulting with them about founding a 
new Fellowship on my account rather than I should leave them." This, however, 
was not to be, since as Wallis explains, "the times becoming troublesome, left 
no room for such thoughts." Wallis would have to find other means for sup- 
porting his intellectual habits. 


1 Ecclesiastical Service, 1640-49 
11 Chaplaincies 
Lll Henry Darley, 1640-41 


With access to a university fellowship essentially cut off, Wallis followed the 
path of many young divines and took a household chaplaincy. After being or- 
dained in 1640 by Bishop Curle of Winchester, Wallis proceeded to Yorkshire 
to serve as a family chaplain to the household estate of Sir Richard Darley. 
Richard Darley was a gentleman of modest standing who did not participate 
in politics or make a name for himself in any other way than being a Puritan 
patron.? Wallis's only comment in his autobiography was that he was "an anti- 
ent and worthy Knight. 

Sir Richard's son, Henry, whom Wallis fails to mention, had a much more 
proactive career and was actually a more significant figure during Wallis's 
lifetime. In October 1630, Henry, along with eleven other Yorkshire men were 


1 Christoph]. Scriba, ed., “The Autobiography of John Wallis, F. R. S" Notes and Records of the 
Royal Society of London 25 (1970): 31. 

2 The Darley estate probably brought in only £1000 per annum in the 1630s and by 1657, Sir 
Richard Darley’s estate was valued at only £4000. J. T. Cliffe, The Yorkshire Gentry (London: 
University of London, The Athlone Press, 1969), 383; David Scott, “Yorkshire’s Godly 
Incendiary: The Career of Henry Darley During the Reign of Charles I,” in Life and Thought 
in the Northern Church c. noo-c. 1700: Essays in Honour of Claire Cross, ed. Diana Wood 
(Woodbridge: Boydell Press, 1999), 437-8. 

3 Scriba, “Autobiography of John Wallis," 31. 
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summoned to the Privy Council for failure to meet a requirement concocted by 
the future Earl of Strafford to root out puritan sympathizers who were thought 
to be dangerous to the monarchy.* On 20 September 1640 Henry Darley was 
again arrested, and this time imprisoned for several months for suspected col- 
lusion with the Scots.5 In the latter case the accusation was legitimate. Darley 
was in deep, if not playing one of the most vital roles among the English mal- 
contents attempting to instigate the Scots invasion in order to frustrate the 
King, force a Parliament, and thus address longstanding grievances. As David 
Scott has shown, Henry Darley was the essential link between three parties: 
The Yorkshire gentlemen, who were wearing thin from Charles r's erratic mili- 
tary policies, the Twelve Peers, and the Scottish army. Among the Peers were 
Lord Brooke and Lord Saye and Sele, who presented a complaint to the King on 
2 September 1640, demanding a Parliament. Darley's role was to synchronize 
the Yorkshire gentlemen's calculated foot-dragging military *aid" to Charles, 
the petition of the Twelve Peers, and the Scots' invasion. The plan worked, 
Darley was released from prison by a petition from his brother to the House of 
Commons, and the House honored him by inventing a new seat in Yorkshire 
for him.$ 

It is likely that Wallis was aware of at least some of these events while in 
residence in Yorkshire. If Henry Darley's comings and goings were not obvi- 
ous enough, then at least the party of Scotsmen he was harboring at his home 
should have been clear enough evidence to Henry's activities." Darley was also 
a subscriber to the Providence Island venture and the Saybrook colony, which 
was organized by many of the same men with whom he had covert dealings 
about the war.? Wallis was in the midst of an environment of political intrigue 
that he probably did not imagine prior to his arrival. But he must have earned 
Henry's trust by keeping quiet about information which could be dangerously 
useful to the King's men. 

Just how Wallis came to be recommended to the Darleys can only be specu- 
lated, though it is reasonable to assume that it was through Henry Darley him- 
self. Henry appears several times in the papers of Samuel Hartlib, the London 


4 Cliffe, Yorkshire Gentry, 296. 

Scott, “Godly Incendiary,” 445. 

6 CJ 2.28, 45, 49. Members of Parliament (House of Commons, 1878), Vol. 62, Pt. 1, pp. 10, 479, 
497. Before Henry Darley, there had not been a seat in Malton and Northallerton (Alverton) 
boroughs since 1298, thus stretching the notion of precedent. 

7 Scott, “Godly Incendiary,” 444. 

8 The Providence Island subscriber list is published in Karen Ordahl Kupperman, Providence 
Island, 1630-1641: The Other Puritan Colony (Cambridge: Cambridge University Press, 1993), 
357-60. 
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intelligencer of the 1630s and 40s, both providing charitable funds to ministers, 
and also as a participant in discussions of theological works.? This shows that 
Henry's involvement in New World ventures and secret machinations were not 
all politics, but were driven, like many in his time, by deep religious convic- 
tions. Hartlib had wide connections that could have linked Wallis's Cambridge 
affiliates and Henry Darley. 

Early in 1641, Henry Darley solicited Wallis's comments on a new work by 
Darley's friend, business partner, and co-conspirator, Robert Greville, Lord 
Brooke, entitled, The Nature of Truth.!° Wallis met his request with over 
100 pages of commentary—overkill considering Brooke's humble treatise. 
Nevertheless, Darley seems to have appreciated the long but tactful response 
and even circulated it. Wallis ultimately published it at the request of Darley 
and others." Greville's treatise itself contains only a long-winded and ill- 
conceived argument for religious pluralism based on vaguely Neoplatonic 
underpinnings. It gives little substance for Wallis to consider and his charita- 
ble response attributes more meaningful content to the text than Brooke ever 
might have achieved himself.!? Through the Darley family, Wallis's name began 
to spread beyond the university and among those with broader political and 
religious designs. 


11.2 Lady Mary Vere, 1641-43 

Wallis was with the Darleys only a year and one wonders whether his mother, 
who had so compassionately moved her son from place to place to avoid 
plagues had also urged him to return to the relative security of London. Or 
perhaps Wallis simply realized the danger of being in such proximity to a 
man like Henry Darley and his dealings. Whatever the cause, he transferred 
to the London home of Mary, Lady Vere, widow of the famous military com- 
mander Sir Horace Vere. Lady Vere was a virtual center of religious activity, 


9 Samuel Hartlib, The Hartlib Papers (Sheffield University: Humanities Research Institute, 
2002), 23/2/17A, 23/12/1B, 29/2/60A, 29/3/20A. 

10 Robert Greville, The Nature of Truth: Its Union and Unity with the Soule, Which is One in 
Its Essence, Faculties, Acts; One with Truth. Discussed by the Right Honorable Robert Lord 
Brook, in Letter to a Private Friend. By Whom It is Now Published for the Publick Good 
(London: Printed for R. Bishop, for Samuel Cartwright, at the Bible in Duck-lane, 1640). 

11 John Wallis, Truth Tried: Or, Animadversions on a Treatise Published by the Right Honorable 
Robert Lord Brook, Entituled “The Nature of Truth, Its Union and Unity with the Soule,” 
Which (Saith He) is One in Its Essence, Faculties, Acts; One with Truth (London: Samuel 
Gellibrand, 1642). 

12 Further discussion of Truth Tried may be found in Adam D. Richter, “John Wallis and 
the Catholics: Confessional and Theological Antagonism in Wallis’s Mathematics and 
Philosophy,” Notes and Records 72, no. 4 (20 December 2018): 491-93. 
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and herself highly regarded for her godly piety and character, not to mention 
her patronage of non-conforming divines. Mary's stripe of Protestantism can 
be seen from the comments in William Gurnall's funeral sermon on her behalf 
delivered in 1671. Aside from her daily acts of private and household worship, 
prayer, and singing of Psalms, she was particularly noted for her charity to the 
poor and to church ministers. Lady Vere was generous with her money, yet 
seems to have frequently felt unsettled that she had not given or done enough. 
However, her actions were not driven merely by religious guilt, but by a con- 
scious sense of duty and a high view of the ministerial office. Gurnall com- 
ments, “As for the Faithful Ministers of Christ, whose Function lifts them above 
private Christians, few ever exceeded her, in loving and honouring of them; 
yea, she loved first the Ministry, and then the Ministers; professing seriously, 
the great love and high esteem she had for them, was for their dear Masters 
sake, whose Embassadours they were."3 

Gurnall's praises of her character could have been derived largely from her 
later life, but the Vere family had been confronting the challenges of main- 
taining godly life and worship since the time of Laud's London bishopric, 
and proving themselves congenial to non-conforming ministers. Edmund 
Brewer ministered at Castle Hedingham, the center of the Vere estate, but was 
censured in 1628 for so many offenses against the common liturgy that Tom 
Webster judges that the report against him was *perhaps the most complete 
collection of offences in any presentment."^ Although the Veres had officially 
moved to Hackney, Middlesex in 1626, the family, particularly Lady Vere, could 
be found at any one of several residences there, in London, or at Darby House 
one mile from Castle Hedingham.5 During the Laudian times, the Castle 
Hedingham pulpit might be filled by John Angier (Daniel Rogers's protégé) or 
Stephen Marshall.!6 

Samuel Rogers became her chaplain in late 1637 and is the last known chap- 
lain to have served with her until Wallis joined her household in 1641. Rogers's 


13 William Gurnall, The Christians Labour and Reward; Or, A Sermon, Part of Which Was 
Preached at the Funeral of the Right Honourable the Lady Mary Vere, Relict of Sir Horace 
Vere, Baron of Tilbury, on the 10th of January, 1671. At Castle Hedingham in Essex (London: 
Printed by J. M. for Ralph Smith, 1672), 130—40, 138. 

14 Tom Webster, Godly Clergy In Early Stuart England: The Caroline Puritan Movement 
c. 1620-1643 (Cambridge: Cambridge University Press, 1997), 243-44. 

15 Scriba, "Autobiography of John Wallis,” 31, 37; John Davenport, Letters of John Davenport: 
Puritan Divine, ed. Isabel MacBeath Calder (New Haven: Published for the First Church 
of Christ in New Haven by Yale University Press, 1937), 56, n. 2; A letter from John Dod to 
Lady Vere (30 December 1642), is addressed “to Lady Vere at Hackney, or wheresoever" 
(BL Add. MS 4275, f. 184-5). 

16 Webster, Godly Clergy, 201, 269. 
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extant diary gives further information about life in the Vere home. The diary 
shows that Gurnall's lofty funeral oration was essentially correct, that Lady 
Mary's home was a godly one, and she was even a source of comfort and spiri- 
tual leadership for those under her roof. In his earlier years with her, Samuel 
often found himself being the recipient of her spiritual care." However, Lady 
Mary could also be quite curt, as noted on one occasion where she chastised 
her chaplain for carrying on too long in prayer.! 

Within religious circles, Wallis would have found himself within the most 
privileged company at Lady Vere's home. Not only the living example of Mary 
herself, but the quality of her correspondents suggests that frequent visits from 
the most noted divines would not be uncommon. William Ames, John Burgess, 
Laurence Chaderton, John Dod, and John Davenport, were all concerned with 
her well being.? Lady Vere's contacts extended not only to ministers, but also 
to persons of political significance. Wallis noted in his autobiography that he 
was conversing one evening with the chaplain of Sir William Waller while din- 
ing at Lady Vere's London residence.?? This occasion was probably sometime 
between very late December 1642 and the beginning of March 1643, when 
Waller was wintering in London after the first round of military activity in 
1642.?! Waller had a reputation for piety quite like Lady Vere's and in her he 
would have found a kindred spirit.?? 

Preaching was the prized talent among Puritans and Wallis's ability would 
have been the main factor in bringing him to the Castle Hedingham church. 
A set of his sermon notes or devotional studies from his time with Lady Vere 
has survived, giving insight into the life of the Castle Hedingham church and 
Wallis's participation in it. The notes are written on the back of a letter he had 
received on 31 December 1641 and addressed to him at Lady Vere's residence 


17 Samuel Rogers, The Diary of Samuel Rogers 1634—1638, ed. Tom Webster and Kenneth 
Shipps (Woodbridge: The Boydell Press and Church of England Record Society, 2004), 131, 
135, 136-7, 139, 142. 

18 Rogers, The Diary of Samuel Rogers 1634-1638, 160. 

19 BL Add. MS 4275, ff. 8, 60-68, 97, 158-173, 182-190. 

20 Scriba, "Autobiography of John Wallis,” 37. 

21 John Adair, Roundhead General: The Campaigns of Sir William Waller (Phoenix Mill: 
Sutton Publishing, 1997), 47. 

22 J. T. Cliffe expresses this opinion throughout both of his books on Puritan Gentry. 
J. T. Cliffe, Puritans in Conflict: The Puritan Gentry during and after the Civil Wars (London: 
Routledge, 1988); J. T. Cliffe, The Puritan Gentry: The Great Puritan Families of Early Stuart 
England (London: Routledge & Kegan Paul, 1984). Waller also published a devotional 
work, Divine Meditations upon Several Occasions: With a Dayly Directory (London: Printed 
by B. Griffin for Benj. Alsop, 1680). 
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FIGURE 4.1 John Wallis's sermon notes, preached at the Castle Hedingham church. Bodl. MS 
Add. Daos, f. 2v 
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near Castle Hedingham.?? There is no title or primary Scriptural text, but the 
subheadings are given, undergirded with quotations in Greek and Hebrew, as 
well as outlines and what seem to be verbal triggers for various other com- 
ments to be made ex tempore. The sermon focuses on the ways in which the 
Christian's thinking might be perverted or turned away from God—from im- 
punity, delay of Christ's return, hope of mercy, or the prosperity of the wicked. 
Rather than submit to these, the Christian is responsible for self-examination, 
to root out the idols which they make in place of God. The sermon may be 
incomplete, or part of a series, it is difficult to say without further contextual 
data. At the very least, the notes show that Wallis was indeed active at the Vere 
home in a ministerial capacity, and at most that he was trusted and respected 
to the extent that a moral rebuke from the pulpit would be recognized with 
authority of a true church minister. 

When Wallis left the Vere home, it was probably on good terms. Among 
Wallis's mathematical books which were given to the Bodleian Library after 
his death, there is a small pamphlet entitled The Gunners Dialogue.?^ It is the 
only work on military matters known to have been in his collection, which is 
not surprising given his general aversion to war.?* The pamphlet's significance 
is the authorial inscription found inside it. Written in a neat hand it reads, "To 
the right honorable The Lord veare, Baron of Tilbery, and Mr of his Majesties 
Ordinance.” This is, of course, Mary Vere’s deceased husband, lauded for his 
military victories in the Netherlands against the Spanish. This pamphlet, pub- 
lished in 1628, was a gift from the author. The book itself is a brief practical 
manual on range finding and recipes for munitions— nothing of great difficul- 
ty mathematically or otherwise. Mary, who would have no use for such things, 
must have been aware of Wallis's mathematical interests and passed it along 
to him. 


23 Walter Adams to John Wallis, 31 Dec. 1641. Bodleian MS Add. D.105 ff.1-3. See also cyw 
1.2-3, for the letter only. 

24 Robert Norton, The Gunners Dialogue (London, 1628). This volume is included in the 
list of books Wallis bequeathed to the university at his death. The list is published in 
an Appendix to Christoph J. Scriba, Studien zur Mathematik des John Wallis (1616-1703): 
Winkelteilungen, Kombinationslehre und Zahlentheoretische Probleme (Wiesbaden: Franz 
Steiner Verlag GMBH, 1966), 112-35. 

25 The point will receive more attention in Chapter 7. For the moment, note simply a par- 
enthetical remark Wallis makes in the midst of giving a list of sciences: “... in re Physica, 
Medica, Chymica, Anatomica, Botanica, Mathematica, Geometrica, Nautica, Mechanica, 
ipsaque (quod minus laetor) Bellica" (emphasis added). John Wallis, "Illustrissimo 
Celeberrimoque Viro D. Godefredo Gulielmo Leibnitio, Hanoverae. Oxoniae, Apr. 20. 
1699,” Philosophical Transactions (1683-1775) 21, no. 255 (1699): 281. 
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Wallis's departure from the Vere home came around the time of his moth- 
er's death on 26 Sept. 1643, "[l]eaving her children all surviving and in good 
circumstances."76 Wallis already had a small income of £10/annum left to him 
by his father, and now he added to this a portion of his mother's estate.2” No 
will survives for his mother, and those of her husband and parents do not sug- 
gest any large estates. Wallis indicates that his maternal grandmother, Sarah 
Chapman was heiress to a London merchant named Drew Sanders, but noth- 
ing of that estate seems to have remained.?? In 1666, John Wallis's younger 
brother Henry died, leaving his Kent estates to John from which Henry's wife 
Rebecca was to receive an annuity of £60, in addition to a lump sum of £500.79 
Henry had been given £40 from his father upon his majority, from which Henry 
may have initiated his own business as linen-draper. Yet, in his twenty-five 
years as such, he seems to have left at his death more debts than assets.?? Thus, 
we should read Wallis's statement that he and his siblings were left in “good 
circumstances" not as a modest code for wealth, but that each of the children 
was either married or engaged in some useful employment. 


1.2 The Westminster Assembly, 1643—49 

Wallis’s own employment was soon to change. Exactly one month after his 
mother's death, an assemblage of ministers called by Parliament, known as 
the Westminster Assembly, petitioned that "ther shall be an amanuensis for 
the assistance of the scribes, such a one as they shall make choyse of"—a po- 
sition perfect for a young divine.?! This body of English divines who finally 
assembled together in Westminster late in 1643 had before them the primary 
task of revising the doctrinal and practical standards of the English church. 
The work was a huge undertaking and was staffed by ministers from all over 
England, Scotland, and Wales, as well as members of Parliament. Not all who 
were invited attended, but about one hundred ministers seem to have partic- 
ipated at one time or another?? The Assembly of Divines worked indepen- 
dently from the Committee for Plundered Ministers, which from early 1643 


26 Scriba, "Autobiography of John Wallis,” 23. 

27 Centre for Kentish Studies, Maidstone, Kent. PRC 32, Vol. 53, f. 402r. 

28 Scriba, "Autobiography of John Wallis," 22. Centre for Kentish Studies, Maidstone, Kent, 
PRC 17, Vol. 62, ff. 281v—282v. 

29 Centre for Kentish Studies, Maidstone, Kent, PRC 32, Vol. 53, f. 318r. 

30 Ina semi-formal contract dated 19 Nov. 1666, a month after his brother's death, John 
Wallis agrees to guarantee any debts that Rebecca is not able to pay out of her husband's 
remaining estate. “An Addendum to the Will of Henry Wallis" BL MS 42603, f. 104. 

31 Session 82, 26 Oct. 1643. MPWA 3.228. 

32 This estimate is derived from Wallis's dedication to the first edition of his Opera, where he 
gives the rough figure, "ex centum circiter Theologis." 
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had been providing aid to ministers ejected by Royalists and began to manage 
the sequestered lands and livings of the church. The Committee for Plundered 
Ministers had the power to eject and sequester, but it could not appoint a 
replacement that had not yet been approved by the Assembly.?? The ongoing 
removal and appointment of ministers which surged in the mid-1640s as the 
war progressed in favor of the Parliament placed a heavy demand on both bod- 
ies. The Westminster Assembly recognized that a dedicated liaison between 
themselves and the Committee for Plundered Ministers was necessary to 
unburden the scribes Adoniram Byfield and Henry Roborough. Initially, this 
"assistant to the scribes" was a Mr. Brookes, but he proved incompetent and 
was removed. The Assembly sent its first formal request to Parliament for anew 
assistant on 24 Nov. 1643.34 John Wallis was approved by the House of Lords on 
1 Dec. and by Commons on 18 Dec.?5 On 14 Dec., his hand appears for the first 
time in the assembly's minutes. Wallis was definitely active in Assembly by the 
end of December when he is noted as taking the Oath and Covenant.36 

The minute books of the Westminster Assembly, now held at Doctor 
Williams's Library in London, were written almost entirely in the hand of the 
chief scribe, Adoniram Byfield. However, there were times when Byfield was 
away from the Assembly for various reasons and Roborough or Wallis ful- 
filled that task. At times, entries in the minute books in Wallis's hand are very 


33 William A. Shaw, ed., Minutes of the Committee for the Relief of Plundered Ministers, and 
of the Trustees for the Maintenance of Ministers; Relating to Lancashire and Cheshire, 1643— 
1660. Part I. 1643-1654 (London: Printed for the Record Society, 1893), xvi; William A. Shaw, 
A History of the English Church during the Civil Wars and under the Commonwealth, 2 vols. 
(London: Longmans, Green, and Co., 1900), 2.197. 

34 On 24 Nov. 1643, Session 103, the minutes of the Assembly read, “Ordered: That the com- 
mittee apoynted to present shall also present it to both houses of parliament as the hum- 
ble motion of the Assembly that they would be pleased to admitt of our Amanuensis to 
be assistant to the scribes" MPWA, 3.369. This suggests that Wallis was already working for 
the Assembly before his final approval. 

35 "Lastly the Assembly having divers weighty Businesses, imposed on them by One or both 
of the Honourable Houses of Parliament, which do occasion extraordinary Labour to the 
Scribes, and lay upon them more Work than they are able to dispatch, the Assembly pray- 
eth that the Honourable Houses of Parliament would please to add Mr. John Wallis, a 
godly and judicious young Man, to be an Amanuensis and Assistant to the Scribes, both 
in the Assembly and elsewhere, in this Public Service" (LJ 6.319). CJ 3.344. 

36 Lightfoot notes in his journal, 20 Dec. 1643, "There was this morning an amanuensis 
came in, namely, Mr. Walley he read this his oath, which was in Latin, but his letter in 
English." 22 Dec. 1643, "Then did Mr. Rutherford, Mr. Bayly, two of the Scottish divines, and 
Mr. Cawdry, a new member of our Assembly, and Mr. Walley, or new scribe or amanu- 
ensis, take the covenant.” The Journal of the Proceedings of The Assembly of Divines, from 
January 1, 1643, to December 31, 1644; and Letters to and from Dr. Lightfoot, ed. John Rogers 
Pitman (London: Printed by J. F. Dove, 1824), 86, 89. 
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brief, right in the midst of large sections in Byfield's hand. This suggests Wallis 
reached across into Byfield's papers to enter a vote or some other business 
while the senior scribe was away from his seat. As Van Dixhoorn explains in 
his edition of the minutes, the Assembly was at times a flurry of activity with 
debates in progress, correspondence arriving from all over Protestant Europe, 
incessant petitions, and not infrequent demands and interruptions from 
Parliament.?" But for Wallis, who was supposedly employed in full capacity 
with the Assembly, there is surprisingly little surviving in his hand, raising the 
question of his actual responsibilities while with the Assembly. However, some 
indication of his daily responsibilities can be drawn from his job description 
when his post was first created and moments where he appears in the minutes. 

He began as a simple amanuensis, perhaps even before his formal admit- 
tance by Parliament. Wallis's primary task was to manage the details of re- 
placements for sequestrations. Specifically, the orders of 26 Oct. 1643 in the 
Assembly read as follows: 


Ordered: That the scribes shall keepe «the Records» of all the orders and 
certificates concerning ministers commended to any sequestration and 
enter them into a Register booke and that to this end they shall be all first 
brought unto the scribes. 

Ordered: That ther shall be an amanuensis for the assistance of the 
scribes, such a one as they shall make choyse of and he be acountable for 
[this], & «for» this the Parliament shall be requested.59 


A "certificate" can refer to any official document generated by the Assembly, 
conferring their approval to some matter. In most instances, though, it refers to 
an examined minister's official license to preach. The job description for the po- 
sition which Wallis was to fill, in theory, was essentially records management. 
An example of his work is seen in the case of Andrew Harward (Harwood), 
a candidate for a ministerial position at Hasley in Oxfordshire. Harwood peti- 
tioned the House of Lords for the rectorship on 11 Sept. 1646. The Lords were 
amenable to his request and referred it to the Commons on 18 Sept. for their 
concurrence. It was read briefly in the Commons on 22 Sept., but set aside 
indefinitely. It must have eventually been referred to the Assembly because the 
case appears in their minutes the next year on 24 March 1646/7.3? The case is 
put off several times and on 1 April it seems that the Committee for Plundered 


37 MPWA139-58. 
38 . Session 82, 26 Oct. 1643. MPWA 3.228. 
39 Session 814, 24 March 1646/7. MPWA 4.475. 
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Ministers has sent a request to the Assembly for Harwood's certificate so that 
they might fill the position in Haseley. However, the Assembly, again, puts off 
the matter until a later date.^? It is not until 25 Nov. 1647 that the case is picked 
up again and a special committee is formed to deal with it.*! On 17 Feb. 1647/48 
a report is finally made, and again the Assembly puts the matter off^? On 
21 Feb. 1647/8, Wallis makes the report concerning Andrew Harwood, but the 
matter is “respited till the Assembly be further satisfyed.”43 The Assembly clear- 
ly did not want to deal with the man and were probably hoping that the whole 
problem would just go away with enough delay. Wallis appears only briefly in 
this matter, but given his general responsibility for ministerial certificates, we 
see here in the Harwood case that Wallis was responsible for handling sensi- 
tive matters requiring a degree of tact and judgment.^* As for Mr. Harwood, 
on 21 March 1647/8 the minutes of the Assembly note that he was sequestered 
by Parliament, so they were able to simply drop the case.*5 There were other 
similar situations, though no further details are available since the minutes of 
the Assembly only refer to “Mr Wallis his businesse."46 

Wallis, with two others, was also on the final committee for writing the 
Scripture proofs into the margins of the Assembly’s documents.*” The final 


manuscript copy of the Shorter Catechism, sent up to Parliament, appears to 
be in Wallis's hand.*8 


40 Ina peculiarity of the Minutes of the Assembly, there are two versions of Sessions 601— 
900. It is not clear whether one is the redaction of the other since unique material may 
be found in each. (Van Dixhoorn, in his introductory volume of Mpwa refers to the first 
version in the bound minute books as the "revised" version.) An example of such pres- 
ents itself in this context. The one version states, “An order was brought for to returne 
Mr Harwood his testimoniall to the Committee for Plundered Ministers" (Session 818. 
MPWA 4.482). The other says, “An order for Mr Harwoods certificate. / Mr Harwoods busi- 
nesse respited till Munday" (Session 818. MPWA 4.483). If we take "testimoniall" in the first 
instance to equal "certificate" in the second, they are perfectly consistent and help fill out 
the overall picture. 

41 Session 959, 26 Nov. 1647. MPWA, 4.709. 

42 Session 1015, 17 Feb. 1647/8. MPWA 4.734. 

43 Session 1017, 21 Feb. 1647/8. MPWA 4.735. 

44 Mr. Brookes, Wallis's predecessor in his archival responsibility, was totally lacking in this 
attribute. Lightfoot notes in his journal on 23 Oct. 1646, "There was also some motion 
about exclusion of Mr. Brookes, the keeper of the monuments, who hath often chid us 
hitherto,—from coming into the Assembly while we were in debate of any thing; but that 
was not resolved upon the present." Lightfoot, Journal, 29. 

45 Session 1036, 21 Mar. 1647/8. 4.745. 

46 Sessions 974, 1152. MPWA 4.716, 795. 

47 Session 828, 15 April 1647. MPWA 4.505. 

48 This judgment is more difficult than is usually the case with Walliss hand. In this 
instance, the reason is simply that Wallis is writing much more neatly than usual. But 
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While serving the Assembly, Wallis also served as a minister in London. 
On 4 Feb. 1644/5 Wallis was recommended by the Committee for Plundered 
Ministers to the Assembly to receive the living and rectorship of St. Gabriel's 
Church, Fenchurch St. in London, and began almost immediately on 13 Feb.*? 
The timing here is no accident as Wallis was probably attempting to scrape 
together a more respectable income than his meager scribal office provided 
and whatever remained from his family's estate.9? For, on 4 March 1644/5, John 
Wallis was married to Susanna Glyde of Sussex.*! Wallis served in that church 
in a full capacity as the records of that committee suggest.?? His placement 
here also facilitated his selection as a trier in the fledgling Presbyterian Church 
in England in April 1647.5? As a trier for the Ninth Classis of London (there were 
twelve in all), he was responsible for overseeing the initial election of elders 
within the parish churches of his classis, at least until the classis had fully con- 
stituted its presbyterial leadership and could self-perpetuate.*+ Later in that 
year, Wallis left St. Gabriel's and became minister of St. Martin's (Pomeroy) on 
Ironmonger Lane, recently vacated by John Arrowsmith, a Westminster Divine 
who had been made Vice-chancellor at Cambridge.55 

More important than his service to the Assembly, at least from the perspec- 
tive of intellectual history, was what Wallis gained while present. “I do own 
myself to have received much advantage by the Conversation and the learned 
Debates of so many Grave, Reverend and Learned Divines, on all points of 
Divinity, when they were compiling the Confession of Faith, and the Larger 
and lesser Catechisms It is worth emphasizing here the words “all points,’ 
especially in light of Wallis's account of the Westminster Assembly in his 


given the overwhelming similarity to his customary rougher style, and circumstantial evi- 
dence such as his appointment to the final Shorter Catechism committee, the attribution 
is reasonable. 

49 George Hennessy, ed., Novum repertorium ecclesiasticum parochiale Londinense or 
London Diocesan Clergy Succession from the Earliest Time to the Year 1898 (London: Swan 
Sonnenschein & Co., 1898), 288. 

50 The Assembly probably received about half what Parliament had apportioned. MPwA 
1.205—207. 

51 Scriba, "Autobiography of John Wallis,” 39. 

52 “Itis this day ordered that John Wallis Clarke be r[ec]omended to the Committee of the 
assembly of divines for exa[m]i[n]acon of ministers who are hereby desired to examine 
the fitnesse of the said Mr. Wallis to have the sequestracon of the rectory and church of 
Gabriel Fench Church London and to officiate the Cure there and to rectify the same.” 
BL Add. MS 15669, f. 71. 

53 CJ 5.146. 

54 Shaw, History of the English Church, 2.25-27. 

55 John Twigg, “Arrowsmith, John (1602-1659)”. ODNB. 

56 Scriba, “Autobiography of John Wallis," 31-32. 
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autobiography, and the way it has been treated historically. Wallis devotes 
about ten percent of his whole autobiography to outlining the debate over 
church government, which might suggest that this was the central discussion 
of the Assembly. Robert Paul has devoted most of his book on the Westminster 
Assembly to the "Grand Debate" 5? The Assembly, charged with revising theo- 
logical standards, did discuss and debate “all points" of such, and though 
certain points of doctrine spoke to a tense and fragile political situation, the 
distribution of time suggests that the divines did not conceive themselves as 
mere agents of the Parliament, but rather, officers in the church.58 For them, 
the Assembly was not merely an administrative body or ecclesiastical conven- 
tion, but a theological forum. On matters of church policy, problems were first 
questions of exegesis and doctrine, and secondly matters of practice. 

As Wallis testifies in his autobiography, he was a witness to debates and dis- 
cussions executed by some of Britain's most profound theologians. In these 
formative years of his life, these debates undoubtedly had a significant impact 
on his own theological formation. Space does not permit a comprehensive 
exposition of the biblical and theological methods employed by the divines of 
the Westminster Assembly, but one debate in particular stands out as a clear 
example of the sort of theological complexities faced by the Assembly, and 
how such a challenge was to be handled. 

The Westminster Assembly is best known for the documents it produced: 
the Westminster Confession of Faith, Larger Catechism, Shorter Catechism, Form 
of Presbyterial Church Government, and Directory for Worship. But the Assembly 
was initially charged with a reexamination of the Church of England's then 
current doctrinal standards, the Thirty-Nine Articles. Part of the reason that so 
little is known about this segment of the Assembly's work is that the surviving 
manuscript minute books do not begin until part of the way into these debates. 
One of the Articles proved particularly problematic, the Eighth Article, which 
reads, "The three Creeds, Nicene Creed, Athanasius' Creed, and that which is 
commonly called the Apostles' Creed, ought thoroughly to be received (and 
believed), for they may be proved by most certain warrants of Holy Scripture.” 
Our knowledge of this debate has recently been greatly improved by the 


57 . Robert S. Paul, The Assembly of the Lord: Politics and Religion in the Westminster Assembly 
and the "Grand Debate" (Edinburgh: T & T Clark, 1985) William Shaw's history of the 
period involving the Assembly's "Constructive Work" gives a similar impression. History of 
the English Church, Vol. 1, Ch. 2. 

58 My overall conception of the Assembly's work is indebted to many discussions with 
Chad B. Van Dixhoorn during the course of his research. 
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recent discovery of Lightfoot's journal of the early debates of the Assembly.5? 
The journal records that the Eighth Article was debated on 18-25 August 1643. 
Although this was still a few months before Wallis's arrival at the Assembly, it 
is presented here because it is one of the clearest examples of the Assembly's 
attitude towards the complex relation between the language of Scripture and 
the language of theology. And even though Wallis did not hear the debate in 
person, he was most certainly apprised of its contents. Not only did he have 
access to all the documents generated in the months before his arrival, but, 
evidently, he spoke to the other divines regarding debates he had missed.®° 
The sticking point in the Eighth Article, as Lightfoot records, was the phrase 
that the creeds “ought thoroughly to be received" that is, without qualification.©! 
The Assembly decided to add a qualification, rewriting the disputed sentence 
of the Eighth Article to read, “The Creeds that go under the Name of the Nice 
Creed, Athanasius Creed & that which is commonly called the Apostles Creed 
are thoroughly to be received and beleeved: for that the matter of them may 
be prooved by most certaine warrants of holy Scripture.”® The key phrase here 
is, of course, “the matter of them" In this way, the subscriber to the creeds 
was not bound by potentially infelicitous statements pointing to ideas like 
the metaphysical doctrine of the eternal generation of the Son. It was not the 
words themselves which were of primary significance, but the meaning. 
The language might be construed in various ways, while the reality intended 
remained the same. It was essential that the Assembly was agreed on the sense, 
even if the words were not so agreeable. Continuity with the tradition of the 
church was to be preserved if at all possible. But where is the sense without the 
words? This settlement did not last long, and the next week the qualification 


59 A transcription of the first volume of Lightfoot's journals is provided in Appendix A 
of Chad B. Van Dixhoorn, “Reforming the Reformation: Theological Debate at the 
Westminster Assembly (1643-1652)" unpublished PhD thesis (Cambridge University, 
2005). The previously published edition of the first volume of Lightfoot's journals had 
been working from an incomplete transcription of Lightfoot's first volume. This more 
complete edition of Lightfoot's journal was not, however, included in the Oxford edi- 
tion of The Minutes and Papers of the Westminster Assembly, thus references here to Van 
Dixhoorn’s thesis. 

60 X Wallis's account of the Westminster Assembly's debates on church government offered in 
his autobiography take up a significant portion of the text, even though he was not pres- 
ent for them. In the midst of this section of his autobiography he remarks parenthetically, 
^... as I understood from those who were then present ...”. 

61 My understanding of the Assembly's debates on the Creeds draws upon Van Dixhoorn, 
Chad B. “New Taxonomies of the Westminster Assembly (1643-52): The Creedal 
Controversy as a Case Study.” Reformation and Renaissance Review 6, no. 1 (2004): 82-106. 

62  Lightfoots Journal, in Van Dixhoorn, “Reforming the Reformation, Appendix A 
(Vol. 2), p. 37. 
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was struck out.8? It left too much room for anti-creedalists like the Socinians.9* 
Of all the articles considered by the Westminster Assembly only this one was 
left undecided. As Lightfoot records, they decided to put off making any deci- 
sions until all of the others had been reviewed.® By 13 Oct. 1647, the situation 
had not changed, since Parliament required at that time ministerial subscrip- 
tion to the 15 Articles as reviewed by the Westminster Assembly, excepting the 
Eighth Article.96 

One would expect that the divines, who agreed on so many matters of doc- 
trine and practice, would at least agree on some of the most ancient creeds of 
the Christian Church. But not only did they disagree on the wording and inter- 
pretations of the creeds themselves, this particular debate revealed "that the 
divines did not approach the Scriptures and theological method in a uniform 
manner."67 They might have comforted themselves with the fact that their own 
debates were not new problems, but longstanding tensions within the ancient 
creeds which had sought to create positive formulas which nevertheless suc- 
ceeded in silencing heterodox voices. The Assembly's struggle over the creeds 
was an old struggle about meaning and reference. Was it possible for a synod 
to mean something in spite of their words? Wallis certainly thought so, as his 
writing on the Trinity reveals (see Chapter 6). And this is a question not only 
for the metaphysically prone discipline of theology, but natural philosophy as 
well. As natural philosophers described the world, did their terms refer to it 
adequately or inadequately? Were there ways of meaning the same thing, yet 
under different descriptions? As we will see, Wallis faced this question both in 
theology and natural philosophy while in London in the 1640s. 


2 Natural Philosophy in London, 1645-49 


One of the few (if not the only) account of natural philosophers meeting in 
the 1640s in London for discussion is given by John Wallis, first in his Defence 
of the Royal Society, written thirty years later in 1678, and then again in his 
autobiography written to Thomas Smith in 1696. Due to the scarce corroborat- 
ing evidence, the most extreme of interpreters has even been led to deny the 
basic veracity of Wallis's account of natural philosophical activity in London 


63 Van Dixhoorn, “New Taxonomies’, 98. 

64 Van Dixhoorn, “Reforming the Reformation,” 251. 

65  Lightfoots Journal in, Van Dixhoorn, “Reforming the Reformation, Appendix A 
(Vol. 2), p. 37. 

66 Van Dixhoorn, “New Taxonomies”, 98. 

67 Van Dixhoorn, “New Taxonomies’, 103. 
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from 1645-49.8? But as will be evident below, Wallis’s memory of those meet- 
ings is perfectly plausible. The fact that Wallis is, however, the only testimony 
for those events presents the special challenge of understanding the signifi- 
cance of them for Wallis as an intellectual. My approach will be to examine the 
persons and activities mentioned by Wallis as clues to what may have moti- 
vated or shaped the natural philosophical pursuits of Wallis's later life.9? 


24 Natural Philosophers, Philosophies, and Their Instruments of 
Learning 

Wallis says of this period that “beside the Conversation of divers eminent 
Divines, as to matters Theological; I had the opportunity of being acquaint- 
ed with divers worthy Persons, inquisitive into Natural Philosophy, and other 
parts of Humane Learning; And particularly of what hath been called the New 
Philosophy or Experimental Philosophy"? The group was made up of John 
Wilkins, Jonathan Goddard, George Ent, Francis Glisson, Christopher Merret, 
Charles Scarburgh,”! Samuel Foster, and Theodore Haak. Goddard, Ent, Glisson, 
Merret, and Scarburgh were all physicians at the time, and Foster was the 
Astronomy lecturer at Gresham College. Though Wilkins would later distin- 
guish himself as warden of Wadham College, then master of Trinity, and finally 
Bishop of Chester, at the time of these meetings he was yet only the chaplain 
to Charles Louis (nephew to Charles 1), but had already published three small 
works on the nature of the earth and moon, with Galilean and Copernican 
views."? Theodore Haak, a German who originally came to England to study 
theology and mathematics, was the one to organize the London meetings.”3 As 
with the Westminster Assembly, Wallis was the youngest, though not quite so 


68 Margery Purver, The Royal Society: Concept and Creation (London: Routledge and Kegan 
Paul, 1967), 162. 

69  Wallis's account is discussed further in Jason M. Rampelt, “The Last Word: John Wallis on 
the Origin of the Royal Society," History of Science 46 (2008): 177-201. 

70 Scriba, “Autobiography of John Wallis,” 39. 

71 This name is missing from the list given in his autobiography, though it is included in 
the version given in A Defence of the Royal Society, and the Philosophical Transactions, 
Particularly Those of July, 1670. In Answer to the Cavils of Dr. William Holder (London, 
1678), 7. 

72 John Henry, “Wilkins, John (1614-1672).” ODNB. John Wilkins, The Discovery of a World 
in the Moone. Or, a Discourse Tending to Prove, That ‘Tis Probable There May Be Another 
Habitable World in That Planet (London, 1638); A Discourse Concerning a New World & 
Another Planet. In 2 Books (London, 1640); A Discourse Concerning a New Planet. Tending 
to Prove, That 'Tis Probable Our Earth is One of the Planets. The Second Booke, Now First 
Published (London, 1640). 

73 Hans Aarsleff, “Theodore Haak,” in Dictionary of Scientific Biography, 16 vols., ed. Charles 
C. Gillispie (New York: Charles Scribner's Sons, 1972), 5.606. 
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junior. There were *many others" who attended, but Wallis has only mentioned 
those names which would be more easily recognized. 

Wallis's initial introduction to these persons may have come in a number of 
different ways. As already noted, Wallis was on good terms with Francis Glisson 
already from his time at Cambridge. Samuel Foster's astronomy lecture, as with 
all Gresham lectures, was public, and Wallis may have sought it out himself. In 
fact, this lecture was the occasion of the philosophical meetings during term 
time, and he might have met others there. Theodore Haak was not a member of 
the Westminster Assembly, but had close relations with a collection of London 
ministers, who were analogous to the Westminster Assembly as a social body 
of ministers, if not oftentimes synonymous with it."^ As the secretary to the 
Assembly who handled a large part of correspondence with churches awaiting 
ministers, Wallis may have met Haak through connections with the London 
ministers.’> One final speculative reach—highly tentative, yet interesting—is 
that Wallis met Wilkins in 1641, when Wallis was chaplain to the Darleys and 
Wilkins was chaplain to Lord Saye and Sele.” Henry Darley and Lord Saye and 
Sele, as explained above, were part of the same political underground as well 
as the same ventures in the New World. If Wallis and Wilkins, as their respec- 
tive chaplains, had ever accompanied their employers to one such meeting, 
they would have had opportunity to meet. Yet, however Wallis came to be a 
part of the group, there are certainly several reasonable routes. What is more 
important is that natural philosophy was a subject that Wallis continued to 
eagerly pursue, even with all of his responsibilities already incumbent upon 
him at the Assembly, in his London churches, and now at home as well. 
Theology and natural philosophy sat side by side in his university studies, and 
they continued to do so through the 1640s. 

Although Haak had organized the meetings initially, perhaps from the exam- 
ple of Marin Mersenne with whom Haak corresponded,’”’ Jonathan Goddard 


74 Haak was given a right by Parliament to publish a translation of the Dutch Annotated 
Bible. Theodore Haak, trans., The Dutch Annotations upon the Whole Bible: Or, All the Holy 
Canonical Scriptures of the Old and New Testament, Together with, and According to Their 
Own Translation of All the Text: As Both the One and the Other Were Ordered and Appointed 
by the Synod of Dort, 1618, and Published by Authority, 1637 (London, 1657). The subscriber 
list contains a large number of Westminster Divines. For the copyright see JL 8.503, 513, 
572, 10.163b, 164b. 

75 Lj 7:558. 

76 Barbara]. Shapiro, John Wilkins 1614—1672: An Intellectual Biography (Berkeley: University 
of California Press, 1969), 20. 

77 Aarsleff, "Haak," 5.606—7. As early as 1639, Mersenne had written to Haak, “Vous con- 
tinuerez, s'il vous plaist, à me faire part des singularitez des sciences et experiments, 
qui se feront en vos quartiers, et je feray la mesme chose envers vous." Correspondence 
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was probably the main engine which kept the group running. Goddard was 
raised among the navy shipyards of Deptford, familiar with the mathematics of 
building ships and navigating them, but instead became a physician and pro- 
gressed from the Gulstonian Lecturer before the Royal College of Physicians 
in 1648, to the Professor of Physic at Gresham College in 1655 until his death. 
Goddard also weighed in with the College of Physicians in their dispute with 
the Apothecaries, who, in their mind, had become a dangerously unregulated 
medical presence in London. Goddard's own contribution to the debate is not 
merely party-line railing against the apothecaries, nor is it limited to a list of 
legitimate arguments leveled against them, but represents a positive construc- 
tion of what a physician is to be as a philosopher. For a physician to be separate 
from the task of making his own medicaments does violence to the philosophi- 
cal figure of the physician. Separating the physician's work from that of making 
medicines was never heard of among the ancients and should no less be the 
case in the present.7? The valuable work of the physician is difficult to quantify, 
but involved a unity of knowledge acquired over time, with the intertwined 
levels of the theoretical and the practical. Goddard explained that the physi- 
cian's training made him far superior to the apothecary in his ability to judge 
because he had this interlaced understanding of nature: 


For, allowing a Physician, in his youth, to have had the reason, parts and 
ordinary capacity of another of his age; and then to have been bred up in 
learning of Languages, to render him Master of the Knowledge contained 
in Books written in those languages; then in Arts, some whereof minister 
Advantages to the understanding of the nature and causes of things; all 
do improve the Mind and Understanding, by Exercise at least, to discern 
and judge of things: then supposing him to apply his study to Natural 
Philosophy, such as is more real and solid in this Age, by many happy 
Experimental Discoveries in nature: and lastly to the Art of Physick, and 
the knowledge of the Body of Man, withal parts of it, by Anatomical 
Administrations, Experiments and Observations; of the Actions and uses 
of the same; the Diseases to which they are obnoxious; with the Remedies 
thereof: and admitting a Physician to make it his continual Work, to im- 
prove in the knowledge of all these (which his interest must incline him 


Du P. Marin Mersenne, v; vols., ed. Paul Tannery, Cornelis de Waard, and René Pintard 
(Vols 1-2, Paris: Beauchesne, 1932-1933; Vols 3-4, Paris: Presses Universitaires de France, 
1945-55; Vols 5—17, Paris: CNRS, 1959-1988.), 8.683. 

78 Jonathan Goddard, A Discourse Setting for the Unhappy Conditions of the Practice of Physick 
in London, and Offering Some Means to Put It into a Better; for the Interest of Patients, No 
Less, or Rather Much More, Then of Physicians (London, 1670), 8. 
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to do) by the Study, Practice and Experience of twenty years or more: now 
supposing all this, in the common reason of mankind, he must have a 
manifold advantage to the understanding of the Nature, Cause, and Cure 
of a Disease, above another [i.e. an apothecary] ...7? 


The physician needs to have a sensory feel for the substances involved, a whole 
person experience of diseases and medicines, in order to properly understand 
them and administer them. One might call this holistic medicine for the physi- 
cian, as well as the patient. 

Part of Goddard's charge to physicians to get their hands dirty may have 
been easier for one with his talents since he seems to have had natural skill 
with mechanical devices. Anthony Wood reports of Goddard's activity in the 
later Royal Society that ^when any curious experiment was to be done, they 
made him their Drudge till they could obtain to the bottom of it"9? Frequently 
the London group met at Goddard's house in Woodstreet, not only because it 
was close to the Cheapside taverns, but because Goddard seems to have had 
a number of experimental activities in progress in his house. Aside from the 
litter of medicinal paraphernalia requisite for the making of medicines which 
he later demanded of his colleagues, and the probable dissection of animals, 
Wallis reports that he kept “an Operator in his house, for grinding Glasses for 
Telescopes and Microscopes."?! Astronomical observation stands prominently 
in Wallis's list of activities pursued during the meetings, no doubt a result of 
Samuel Foster's lectures and facilities in Gresham College.8? 

Wallis's account is substantiated in part by a collection of letters between 
himself and Jonathan Goddard, Johannes Hevelius, and Samuel Hartlib. The 
connection between the earliest centers of natural philosophical pursuit 
in England has been the subject of much discussion for the obvious import 
it has on the formation of the later Royal Society.5? Charles Webster's Great 


79 Goddard, Discourse, 12-14. 

80 Anthony Wood, Athenae Oxonienses (London, 1690—91), 2.538. 

81 Scriba, "Autobiography of John Wallis," 39. It is also worth noting that, like Boyle, Goddard 
was unmarried, making the house a more feasible place of experiment. 

82 Wallis says they studied "the Copernican Hypothesis, the Nature of Comets, and New 
Stars, the Satellites of Jupiter, the Oval Shape (as it appeared) of Saturn, the spots in the 
Sun, and its Turning on its own Axis, the Inequalities and Selenography of the Moon, the 
several Phases of Venus and Mercury, the Improvement of Telescopes, and grinding of 
Glasses for that purpose" (Scriba, "Autobiography of John Wallis," 40). 

83 Charles Webster, “The College of Physicians: 'Solomon's House’ in Commonwealth 
England,” Bulletin of the History of Medicine 41, no. 5 (September-October 1967): 393-412; 
Charles Webster, "The Origins of the Royal Society, History of Science 6 (1967): 106-28; 
Charles C. Gillispie, “Physick and Philosophy: A Study of the Influence of the College of 
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Instauration has done the most to emphasize the value of Samuel Hartlib's 
relationships and function as intermediary between those involved in the 
progress of natural philosophy in England in the 1630s and 40s.?* Although 
connections to Gresham College and the Royal College of Physicians are 
obvious given the participants in the group of philosophers Wallis lists, no 
one has yet linked Hartlib to the group Wallis describes. There is a connection, 
however, at the very least in Wallis himself. In a letter from Herbert Palmer, an 
active member of the Westminster Assembly, to Samuel Hartlib, dated 14 Dec. 
1644, Palmer apologizes to Hartlib because he will be unable to keep a promise 
to fill the pulpit at Hartlib's church for the following day. “I have prevailed with 
Mr Wallis to come and helpe you."55 Palmer does nothing to introduce Wallis or 
give his qualifications, so we may assume that Hartlib is already familiar with 
him, if in facthe has not already met him. This note among Hartlib's papers pro- 
vides the earliest known personal connection between Hartlib and the circle 
Wallis described. 

Wallis states plainly in his autobiography that the London group discussed 
"the Inequalities and Selenography of the Moon" which is a clear reference to 
Hevelius's 1647 work Selenographia, which had been funneled to the London 
group via Samuel Hartlib. In a letter of Hartlib to Hevelius date 28 October 
1647, Hartlib not only praises Hevelius's work, but also notes that it is ad- 
mired by others.®® Hartlib, as was his custom, had passed the book on at least 
to Goddard, whom he names explicitly in this letter. Hartlib again mentions 
Goddard in a letter dated 7 Mar. 1648, as *a man wise, modest, and most dedi- 
cated to optical studies." This note may have been intended somewhat as an 
introduction for Goddard's own letter to Hevelius, dated the same. In this let- 
ter, Goddard says he first saw Selenographia in Hartlib's home, and did not have 
much time to read it in detail. He seems to have been particularly stimulated 
not by the overarching purpose of the book, which was to pictorially repre- 
sent the nature of the moon’s surface, but by the brief chapters at the begin- 
ning which explain how to construct a telescope. After his first encounter with 


Physicians of London Upon the Foundation of the Royal Society,” The Journal of Modern 
History 19, no. 3 (September 1947): 210-25; Francis R. Johnson, “Gresham College: Precursor 
of the Royal Society,” Journal of the History of Ideas 1, no. 4 (October 1940): 413-38; Douglas 
McKie, "The Origins and Foundation of the Royal Society of London,” Notes and Records 
of the Royal Society of London 15 (1960): 1-37. 

84 The Great Instauration: Science, Medicine and Reform 1626-1660 (London: Duckworth, 
1975), Chs. 1-3. See also George. H. Turnbull, Hartlib, Dury and Comenius: Gleanings from 
Hartlib's Papers (London: Hodder & Stoughton, 1947). 

85 Hartlib, The Hartlib Papers, 59/5/1A—2B. 

86 Hevelius Manuscripts (Paris Observatory), Tome 1. £78. Special thanks to Jenny Downes 
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the book, Goddard says that he immediately set about making his own. This 
reaction means that either Goddard had never read anything on lens grind- 
ing and the fabrication of telescopes, or that such books and experts were not 
available in England at all.87 In his letter, he describes some problems and ap- 
proaches to construction from his own experience, now a year after seeing 
Selenographia for the first time. In particular he notes how the quality was im- 
proved by using fine grit, made from crushed sand, mixed with water. Goddard 
details several other procedural improvements and difficulties in constructing 
the telescopes and ultimately sends along three telescopes for Hevelius's in- 
spection and judgement. So, it seems Goddard would have been able to sup- 
ply the London group with various samples of his telescope (and microscope) 
prototypes for use in philosophical investigation, just as Wallis had claimed. 
Knowing definitively that the group had working optical instruments con- 
firms that it truly was an experimental society, and not just a gathering of liter- 
ary dilettantes trying desperately to keep up with the publications of others. 
Naturally, they were making every attempt to secure the latest publications, as 
with Hartlib's assistance with Hevelius's book above, but they also set about 
to confirm what they had read by their own observations. Goddard's hand 
skills plus Foster's mathematical prowess were more than enough to imitate 
the same observations which were being published in Europe. The significance 
of these events is twofold. First, Wallis *experienced" arguments that did not 
take the form of a syllogism. It was equally valid to look through a metal tube 
with two pieces of polished glass mounted within it as it was to make an argu- 
ment from reason alone. Wallis had been searching after this kind of empirical 
knowledge in his university reading, but here among this company Wallis was 
able to take this knowledge for his own. Second, on a historical level, one wit- 
nesses natural philosophers in regular contact with Samuel Hartlib sometimes 
for natural philosophical reasons, and sometimes for spiritual collegiality. And 
though these interests had a unique integration within Hartlib himself, the in- 
dividual parts of his greater program were often co-opted piecemeal by others. 
This should, contra Charles Webster, give us some pause before connecting 


87 This last possibility is not so far-fetched since Goddard had the reputation of being the 
first in England to construct a telescope. "Diu est ex quo Telescopia praestantissima pri- 
mus (quantum ego scio) Anglorum ipse fecisti." This, among other praises, is found in the 
dedicatory epistle to Seth Ward, Inquisitio in Ismaelis Bullialdi Astronomiae philolaicae 
fundamenta (Oxford, 1653), which was published at the end of Ward's De Cometis. 
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together networks of religion and natural philosophy in England at the time.5? 
Samuel Hartlib was different things to different people. 

Wallis also began corresponding with Hevelius, for the first time it seems, 
on 3 April 1649.5? He notes that he has been able to read Selenographia, on 
loan from Hartlib. Wallis's comments are largely of praise and he is especial- 
ly pleased with the painstaking organization and thoroughness of the book 
and appreciated the cost in putting it together. In the last chapter of his book, 
Hevelius suggests that observation of the moon might be used for calculat- 
ing longitude and latitude.?? Wallis, in reference to this remark, offers his 
own mathematical skill in bringing this design to completion. He waits only 
for Hevelius to divide up the project in some orderly manner so that no one 
unnecessarily repeats another's work. Wallis's inclination for mathematics, 
above other aspects of natural philosophy, had already begun to develop be- 
fore his appointment to the Savilian chair in geometry at Oxford. 

There is some question about how and when John Wallis became qualified 
for the Savilian Professorship at Oxford, which he claimed in 1649. He is non- 
chalant about his mathematical reading, saying that besides the Christmas 
holiday with his brother he pursued mathematics in the university, "not as a for- 
mal Study, but as a pleasing Diversion, at spare hours; as books of Arithmetick, 
or others Mathematical fel occasionally in my way. For I had none to direct me, 
what books to read, or what to seek, or in what method to proceed"?! He also 
notes having read in 1648 Oughtred's Clavis, the famous English algebra text, 
and then writing up some new conclusions from it.?? Other than this, though, 
we are left to assume either that Wallis was extremely intelligent, but modest, 
or that he is not divulging all of those with whom he may have had instruction. 
I think the answer is a little of both. Wallis's later mathematical accomplish- 
ments testify to his natural ability?? but such ability was not totally without 
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be, 1,73205,08075,68877,29353. fere... Febr. 16. 1670/1. stilo Anglia; Johannes Georgius 
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instruction. As already noted, Charles Scarburgh and Seth Ward had, in the 
early 1640s, traveled to meet Oughtred and discuss his work. So, as Wallis was 
doing his first reading of Oughtred in 1648, he would have had Scarburgh 
to assist him, as well as his large collection of mathematical books.?* More 
importantly, Wallis would have benefited from the presence of the mathemati- 
cal proficient Samuel Foster. 

Foster held the Gresham Professorship of Astronomy in London briefly in 
1636, and then from 1641 until his death in 1652. As Wallis testifies, Foster's lec- 
ture was a meeting point for the philosophers during term, and Foster's lodg- 
ings at Gresham College would have provided an ideal location since there was 
an observation tower at the college. When Wallis published his Mechanica in 
1670, he included a theorem, De Triangulo Sphaerico, which he claims that he 
received from Foster sometime in 1646—47.°° The theorem discusses a simple 
geometrical proof which demonstrates that any triangle laid out on the sur- 
face of a sphere by three circumferences will be similar to the other two tri- 
angles simultaneously created by such lines.?6 Foster did not publish anything 
during his lifetime, but the posthumous publications testify to sharp math- 
ematical skills, with a particular ability for innovation in the construction of 
instruments.9” 


them to writing) I dictated to him from my memory, both numbers; which he wrote and 
took with him to examine.” Bodl. MS Don.d.45, f. 316v. This account was published in 
John Wallis, “Two Extracts of the Journall of the Phil. Soc. of Oxford; One Containing 
a Paper, Communicated March 31, 1685, by the Reuerend Dr Wallis, President of That 
Soc. Concerning the Strength of Memory When Applied with Due Attention: The Other, 
Dated Dec. 15th, 1685, Describing a Large Stone Voided by Way of Urine,” Philosophical 
Transactions (1683-1775) 15, no. 178 (1685): 1270-71. 
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Bateman, 1695). 

95 John Wallis, Opera Mathematica, 3 vols. (Oxford, 1693-99), 1.869. 

96 Wallis notes that though Foster was the one from whom he learned it, he thinks that 
Harriot was the one who discovered it. 

97 The full titles of Foster's published works are a good summary of his range of abil- 
ity and interest. Samuel Foster, The Art of Dialling by a New, Easie, and Most Speedy 
Way. Shewing, How to Describe the Houre-Lines upon All Sorts of Plaines, Howsoever, or 
in What Latitude Soever Situated: As Also, to Find the Suns Azimuth, Whereby the Sight 
of Any Plaine is Examine. Performed by a Quadrant, Fitted with Lines Necessary to the 
Purpose (London, 1638); Posthuma Fosteri: The Description of a Ruler, Upon Which is 
Inscribed Divers Scales: And the Uses Thereof Invented and Written by Mr. Samuel Foster, 
Later Professor of Astronomie in Gresham Colledg. By Which the Most Usuall Proposition 
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Among the physicians participating in these philosophical investigations, 
Francis Glisson and George Ent were both disciples of William Harvey.?8 But 
to be a disciple of Harvey meant, more importantly, to be a part of a medi- 
cal tradition which attached central importance to careful and repeated 
anatomical work which proceeded with an intent to revise and improve one's 
understanding.?? Wallis's autobiography says explicitly that the circulation 
of the blood was a subject of discussion, as well as "the Valves in the Veins, 
Venae Lacteae, [and] the Lymphatick vessels." The latter two receive frequent 
attention in Glisson's writings, some of which appear only a few years after this 
period.!?? Glisson's investigation into the “milky veins" began with his reading 
of Gasparo Aselli's 1628 book, De Lactibus, after which he proceeded with his 
own dissection.!?! The significance of this phenomenon is that it overturned 
Galenic orthodoxy in showing that the liver is not the central nutritive organ. 
Here again is another case where knowledge could be acquired by means of 


in Astronomie, Navigation, and Dialling, Are Facily Performed. Also, a Further Use of the 
Said Scales in Deliniating of Far Declining Dials; and of Those That Decline and Recline, 
Three Severall Wayes. With the Deliniating of All Horizontall Dials, between 30, and 60 Gr of 
Latitude, without Drawing Any Lines But the Houres Themselves (London, 1652); Elliptical, 
or Azimuthal Horologiography. Comprehending Severall Wayes of Describing Dials Upon All 
Kindes of Superficies Either Plain or Curved: And unto Upright Stiles in Whatsoever Position 
They Shall Be Placed (London, 1654); Miscellanies, or Mathematical Lucubrations of 
Mr. Samuel Foster Published and Many of Them Translated into English by the Care 
and Industry of John Twysden (London, 1659). This text contains the following titles: 
Astroscopium; De instrumentiis plaentariis cui usui inserviunt, & quomodo sunt tractan- 
da; Observationes eclipsium [9 Dec. 1638]; Problemata geometrica varia; The Geometrical 
Square, with the Use Thereof in Plain and Spherical Trigonometrie Cheifly Intended for the 
More Easie Finding of the Hour and Azimuth; Precepts Concerning Refracted Dials; The 
Art of Measuring Containing the Description and Explanation of the Carpenters New Rule. 
Furnished with a Variety of Scales, Fitted for the More Speedy Mensuration of Superficies and 
Solids (London, 1677); The Description and Use of the Nocturnal by M. Samuel Foster; with 
the Addition of a Ruler, Shewing the Measures of Inches and Other Parts of Most Countries, 
Compared with Our English Ones; Being Useful for All Merchants & Tradesmen (1685). 
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100 One segment of Glisson's manuscripts (Francis Glisson, Lectures and Other Papers, ed. 
Andrew Cunningham, English Manuscripts of Francis Glisson [Cambridge: Wellcome 
Unit for the History of Medicine, 1998], 181-6) contains outlines of what may have been 
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cutting and looking, rather than just by reading and thinking. The experimental 
philosophy was then vividly before Wallis as a productive and defensible mode 
of argument. But it would be a gross misrepresentation to say that this group 
was all of one mind in some kind of new modern science. What is important 
for understanding Wallis is that he was here in the middle of an emerging way 
of looking which still housed conflicting opinions. Francis Glisson and George 
Ent were both Harveians in their steps away from Galen, most notably regard- 
ing the circulation of the blood, but just where they would go from there was 
largely an open field. Glisson preferred to argue according to the language of 
the later Scholastics,?? while Ent was more militantly mechanical and wanted 
to eliminate, in the case of blood circulation, "attraction" and "faculty" and re- 
place them with *propulsion."9? We can imagine Glisson and Ent playing out 
this battle over a vivisected dog in Goddard's Woodstreet kitchen. 


2.2 Francis Glisson and Philosophical Anatomy 

Among all of those who we know to have been present at these meetings, 
Wallis's relationship with Francis Glisson has a special significance since it 
began sometime during the end of his studies in Cambridge. As Wallis noted 
in his autobiography of 1696, he had later learned from Glisson that he was the 
first of his "sons" to defend the circulation of the blood. Wallis repeated this 
account with more elaboration in 1700. 


[W]hile I was (at Cambridge) but a young Student in Philosophy, I look'd 
upon the Medicinae pars Physica, as a piece of Natural Philosophy; and 
did accordingly apply my self to it, (though without any design of practis- 
ing the Pharmacetick,) and to Anatomy in particular. And Dr Glisson (who 
was then our Publick Professor of Physick, and under whom I kept, as 
they call it, a Physick Act) hath since told me, that I was the First of all his 
Sons, that did (in a publick Disputation) maintain Dr Harvey’s Circulation 
of the Blood, in the year 1641, (when it was but a New Doctrine) being 
then able to trace it through the Arteries and Veins of the whole Body, 
better than now I can, (having since forgotten much of the particularities 
thereof, upon my diverting to other Studies.)!04 
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Wallis finished his M.A. at Cambridge in 1640 and then left to be a chaplain 
in Yorkshire, so either the above date is a mistake or Wallis participated in the 
Act in 1641.15 Wallis was resident at Lady Vere's by 30 Dec. 1641, which is known 
from a letter sent to him from an Emmanuel schoolmate, Walter Adams, who 
received his B.A. in the same year as Wallis, but his M.A. in 1641. Adams's letter 
says that he is returning by courier Wallis's notes on Brooke (a copy of the man- 
uscript of Truth Tried) and apologizes for forgetting a book by Twisse which 
he has left behind in Cambridge.!?6 Clearly the two had been talking recently, 
Wallis having only just composed his response to Brooke's treatise earlier that 
year. The assumption, then, is that the date 1641 is correctly recounted, and 
that Wallis passed through Cambridge for the University Act on his way from 
the Darleys to the Veres. The “Physick Act" probably refers to an annual event 
where disputants perform the final exercises for their medical degree. This 
is also confirmed by Wallis's naming it a “public” disputation, as opposed to 
exercises regularly held within the colleges. In many ways, the whole affair was 
a staged event meant to impress and please the audience with erudition and 
rhetoric.!?? The father and son language was a common way of referring to the 
presiding senior academic, whether doctor or simply master, and the pupil. In 
this case Glisson presiding over Wallis as respondent.!9? Glisson was already 
aware of Wallis's ability and probably proposed the still controversial proposi- 
tion, an sanguis movetur circulatim, or something like that.!°9 Of course the 


105 H. P. Bayon says “it is known that Glisson came to Cambridge only in 1636 and left for 
a prolonged absence in 1638, so that the discussion must have taken place in those 
two years." "William Harvey, Physician and Biologist: His Precursors, Opponents and 
Successors,” Annals of Science 3, no. 1 (1938): 89. I am unable to substantiate Bayon's 
claim as to Glisson's whereabouts. On the contrary Frank and Giglioni both argue that 
Glisson spent a large portion of time in Cambridge. Both argue from the vast number 
of surviving determinationes among Glisson's manuscripts. Robert Frank, "The Image 
of Harvey in Commonwealth and Restoration England," in William Harvey and His Age: 
The Professional and Social Context of the Discovery of the Circulation, Jerome J. Bylebyl 
(Baltimore, Maryland: The Johns Hopkins University Press, 1979), 109-10. Giglioni, “The 
Genesis of Francis Glisson's Philosophy of Life,” 33. 
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(Venn 1.6). 
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109 This title and many others like it appear frequently in Glisson's notes and papers which 
derive from disputational settings. BL MS Sloane 3312, f. 119-120, 265-67, passim. 
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correct answer, or at least, the most traditional answer was nego, I deny, fol- 
lowed by a Galenic account of the motion of blood away from the heart. But 
Wallis took up the challenge, as one can be sure Glisson knew he would, and 
explained the path of blood flow through its course around the body. The mas- 
ter was required to object, to which the student must respond, and then the 
master must give a summary, neatly tying together the whole affair." 

Wallis's performance at this event is a clear demonstration of what was sup- 
posed to be true of any new master: that he had achieved a level of equality 
and collegiality with those who had formerly been their heads and superiors. 
This now mutual exchange of ideas may have taken a further development 
shortly after this brief stay in Cambridge. Wallis was perhaps only able to stop 
through Cambridge because he was on his way southward from the Darley resi- 
dence, to his new appointment for Lady Mary Vere in London. Glisson prob- 
ably also returned to London at this time where he resided when not occupied 
at the university.!! Sometime later that year, probably in the winter, Glisson 
delivered his Gulstonian lectures before the Royal College of Physicians, for 
which he had been preparing during the previous twelve months.!? They were 
given in English and later translated by George Ent into Latin for publication 
in 1654.1? However, the original English text is extant and gives us an accu- 
rate picture of Glisson's ideas right around the time Wallis was interacting with 
him. The prolegomena to Glisson's Anatomy of the Liver is especially important 
in connection with Wallis because he expresses ideas which Wallis may have 
found consonant with his own philosophical thinking. 

Glisson begins his Gulstonian lectures with a definition of anatomy as “an 
artificial dissection of that object in such manner as may most conduce to the 
perfect knowledge of the same and all its parts."!'^ Glisson then qualifies what 
he has then said so as to insure that the anatomist's skill is not taken as only 
a hand skill (i.e. in cutting flesh). “Now this artifical dissection implies not the 
manual dissection only, but in especial manner the mental.”" For Glisson, the 
mental is, in fact, the primary function of the anatomist; for, without men- 
tal operations one is unable to connect his observations of dead dissected 


110 See Chapter 1 of Costello, Curriculum for an explanation of Scholastic exercises at 
Cambridge. 

111 Dictionary of National Biography, 7.1316. 

112 Glisson, Anatomia Hepatis, 3. 

113 Francis Glisson, Anatomia hepatis, cui praemittuntur quaedam ad rem anatomicam uni- 
verse spectantia et ad calcem operis subjiciuntur nonnulla de lymphae-ductibus nuper rep- 
ertis (London, 1654). 
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tissue with the whole parts of living beings. In all anatomical work, Glisson 
is concerned to remind his hearers that any inspection of some small part of 
the body must always refer back to that whole of which the present object of 
inspection is a part. Any view of dissection of simply some small part would be 
incomplete without consideration of the whole. 

This definition is only a few pages long in his 1654 book, and quite simple 
overall, but his publication of 1672 takes the theme to greater length and 
depth. What has passed in the intervening years was a period of philosophical 
development that is brought to light through his extant papers. Two essays, 
which Guido Giglioni judges were intended ultimately for publication,!!6 
reveal a profound development of Glisson's *mental" anatomy, and how the 
mental operations of the anatomist both refer to “the thing itself"!7 and to 
the whole of which every anatomized part belongs. The two essays are the 
Disquisitiones metaphysicae, sive conceptus inadaequati metaphysici and 
Tractatus de inadaequatis rerum conceptibus."® Based on internal evidence in 
these manuscripts and his published works, they were both probably written 
sometime between the publication of Anatomia hepatis in 1654 and De natura 
substantiae energetica in 1672.!? And while further internal evidence makes 
clear that the Tractatus de inadaequatis rerum conceptibus was written before 
the Disquisitiones metaphysicae, ?? if they ever had been published, their order 
would have been the reverse.!?! This judgement is safely founded on the fact 


116 Francis Glisson, Philosophical Papers: Materials Related to ‘De Natura Substantiae 
Energetica’ (‘On the Energetic Nature of Substance") 1672, ed. Guido Giglioni, Latin 
Manuscripts of Francis Glisson (1) (Cambridge: Wellcome Unit for the History of 
Medicine, 1996), iv. 
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world. 
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and Documents series. Francis Glisson, Philosophical Papers: Materials Related to ‘De 
Natura Substantiae Energetica' ('On the Energetic Nature of Substance"), 1672, ed. Guido 
Giglioni, Latin Manuscripts of Francis Glisson (1) (Cambridge: Wellcome Unit for the 
History of Medicine, 1996). This edition also includes brief English summaries of the 
Latin texts. 
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Tractatus, which I recognize would need some amendment if the Disquisitiones was ever 
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treatises together into a whole, may be the kind of work which had delayed the publica- 
tion of his Tractatuus de Ventriculo et Intestinis, 1677. In the epistle to the reader of that 
work he says that even after finishing his De natura substantiae energetica in 1672, he was 
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that Glisson, as a philosopher, functioned still very much within the Scholastic 
tradition of metaphysics where questions of being are dealt with first. The 
Disquisitiones metaphysicae is such a starting point which begins by distin- 
guishing beings into real beings and beings of reason. Not only is this order 
of the two treatises more logical, but the texts themselves also reveal Glisson’s 
digging deeper and deeper for an absolute bottom ground for his medical work. 
Francisco Suarez’s Disputationes metaphysicae is the most quoted work in 
these two treatises and is clearly the primary philosophical engine in Glisson’s 
expansion of his general notions of the anatomist’s mental productivity which 
were expressed in the early Gulstonian lectures of 1641. The Disquisitiones 
metaphysicae works through the first seven books of Suarez's Disputationes, 
ending on Disputation 7 where the conceptus inadaequatus is introduced. The 
Tractatus de inadaequatis rerum conceptibus then gives a detailed exposition of 
these inadequate conceptions and the nature and function of the intellect in 
general. All of this serves as a groundwork for the intellectual work done by the 
anatomist who decides to cut here rather than there, and define one segment 
as a part rather than some other segment as a part. As Suarez himself makes 
clear in the seventh disputation, inadequate conceptions are incomplete indi- 
vidually, and must be referred to that whole from which they are derived. The 
conceptus inadaequatus, or distinctio rationis ratiocinatae "arises not entirely 
from the sheer operation of the intellect, but from the occasion offered by the 
thing itself on which the mind is reflecting."72? The process occurs when the 
anatomist attempts to make sense of the body on the table before him. His 
inadequate conceptions are only mental, but are founded in the object, and 
without reference to that whole they are incomplete in themselves. Glisson 
says this in his treatise on inadequate concepts. "Hence, the intellect is forced 
to be an anatomist and separate parts from parts, elements from mixture, sup- 
positum from nature, natures from one another, kinds from essences and from 
accidents, and accidents from each other.... This anatomy is, therefore, much 
more subtle and accurate [than] that which concerns bodies; and yet where 
those things are considered as far as the mind, they are contained under it.”!23 


still ^wholly concentrating on other thoughts (as happens) and especially on finding reli- 
able indications on which the Medical Art might be more certainly based.” Translated by 
Andrew Cunningham in Glisson, Lectures and Other Papers, 1. 

122 Francisco Suarez, On the Various Kinds of Distinctions, trans. Cyril Vollert (Milwaukee, 
Wisconsin: Marquette University Press, 1947), 18. 

123 Hinc cogitur intellectus anatomicum agere et separare partes a partibus, elementa a mixto, 
suppositum a natura, naturas ab invicem, proprietates ab essentiis, a accidentibus, acciden- 
tia a se mutuo.... Est igitur anatomia haec multo subtilior et accuratior illa, quae circa cor- 
pora versatur; quamquam et ista quoque quatenus ad mentem spectat sub hac contineatur. 
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John Wallis's affinity for this idea in Suarez has already been described 
above, but something more can be said by way of historical connection with 
Glisson on this philosophical point. The path Glisson took on his philosophi- 
cal forays is revealed in an English draft of his dedicatory epistle for De natura 
substantiae energetica. 


When I first attempted the writing of this book I conceived I might within 
a year or two and that at leisure times be able to bring it to a period: but 
after the [illegible word] trial of a year or two I found the work so difficult 
and of so large extent, that it seemed to involve the whole body of natu- 
ral philosophy. Beside I found a necessity first well to acquaint my self 
with the nature and original of inadequate conceptions without which 
I perceived nothing could be distinctly understood ... I was then again 
avocated, to find out the general nature of entity and its inadequate con- 
ceptions, because substance and its nature being subordinate to that of 
ens supposes the knowledge of it first. At last I began this work ...!24 


So, Glisson tried to start writing De natura, but realized he needed to write 
the Tractatus, which in turn necessitated the Disquisitiones, driving farther and 
farther back to a metaphysical foundation. We see here a mid-seventeenth- 
century figure who is working from the empirical standpoint of an experimen- 
tal philosopher, yet like a philosopher of the old school, is not satisfied without 
an ontological grounding of his empirical researches. Each of these steps, 
though, is hiding an impetus for his repeated elaborations of his philosophical 
assumptions. In the first turn he says “I found a necessity ...”, and in the second, 
“I was then again avocated ...” This may just be Glisson thinking hard about all 
of the premises of his arguments and discussions, but it could also be the result 
of sharing his ideas with others. After all, there is no mention of inadequate 
concepts in his 1641 lectures, so the idea either laid dormant for a long time, 
or Glisson improved his writing by the encouragement of others. John Wallis, 
while certainly not the only possible source for the Suarezian motif, may very 
well have been the one to see a space for a discussion of inadequate concepts 
in his lectures on the liver. There is, however, only circumstantial evidence for 
this conclusion. But, if Glisson did not acquire the notion from Wallis, then its 
presence in Glisson’s thinking shows that the principle was in greater circula- 
tion. In either case, Wallis's implementation of it provides a helpful marker for 


Glisson, Philosophical Papers, 74. See also Giglioni, "The Genesis of Francis Glisson's 
Philosophy of Life,” 62—64, 78. 
124 Glisson, Philosophical Papers, 3. 
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understanding Wallis's place in the course of philosophical studies in England 
at the time.!25 

By 1672, Glisson had gone a long way in expanding his metaphysics of life, 
however, he had not progressed far enough to integrate his theoretical founda- 
tion into his medical practice. Indeed, Glisson had made real efforts in inte- 
grating traditional medical thought and the new philosophy, so much so that 
Giglioni is comfortable referring to him as a “Chymical Galenist,"?6 yet his 
developed philosophy of life does not figure into this synthesis. In numerous 
Cambridge determinationes among his papers which date from the late 1640s 
through the 1660s we see Glisson bringing together Galen, Helmont, Harvey, 
and others,!2” but not on the basis of his metaphysics. His understanding of 
the nature of substance and our mind’s inadequate concepts of it made room 
for such a confluence of perspectives, but by the end of his life, he had not yet 
put it to work with the same pervasive force as with, for instance, Harveian 
blood circulation. It may be, simply, that his philosophical theories were not 
introduced at an early enough stage in life, in contrast to his early contact with 
Harveian thought. In contrast, Wallis took hold of the inadequate concepts 
motif at a very early stage in the midst of his studies of Suarezian distinctions 
sometime between 1637 and 1640, that is, by age twenty-three. As the course 
of the following chapters will show, the inadequate concepts do real work for 
Wallis, both explicitly and implicitly. Glisson was searching after a philosophi- 
cal ground for his syntheses, which he found, but did not live long enough to 
complete it as a system of medicine and philosophy of all living things. Wallis 
had an earlier start on the idea and, as we shall see, used it carry him through 
numerous patterns of thinking on offer in his time. 


3 Conclusion 


Wallis’s philosophy had its initial development during his studies at Emmanuel 
College, where he laid hold of the distinctions of reason proposed in Suarez’s 
seventh disputation. He adapted this principle and immediately began ap- 
plying it. From this standpoint, he began to assume that there are things in 
the world, in fact, many things in the world, which are not comprehensible by 


125 Without looking at Glisson’s writings, the more natural possibility is that Wallis learned 
the idea from Glisson, his teacher, however nothing in Glisson’s writings suggests that the 
conceptus inadaequati were at work in his thought until a later date. 

126 Giglioni, "The Genesis of Francis Glisson’s Philosophy of Life,” 174. 

127  Giglioni, "The Genesis of Francis Glisson's Philosophy of Life," Chs. 4 and 5. 
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rational judgement alone. The fullest account of any given thing is often only 
an inadequate conception. This conclusion was vividly reinforced through 
his experiences in London in the 1640s. He spent all week laboring with the 
Westminster Assembly, hearing their theological debates, as they grappled 
with the difficult relations of language and reality, strapped between the 
heights of heaven and the humble words of men. Then on Friday, he would 
travel from Westminster to the center of London for Samuel Foster's astron- 
omy lecture, stand in the Gresham College tower, peer into the night sky and 
travel the distance once again between heaven and Earth, this time through 
the lens of a telescope, fashioned by nothing more than Jonathan Goddard's 
workshop. Retiring to Cheapside, he would attempt to put words to his visions. 

London in the 1640s was a domain of conflicts. Wallis found a few islands of 
peace where boundaries were arbitrary and opposition was never definite or 
final. Natural philosophy and theology both embodied their own conflicts, but 
conflicts which vanished at the level of the fundamentum in re. Divines could 
agree that they all rested on the same Bible, and even at times the same sense 
of a doctrine. And natural philosophers could all agree, whatever their concep- 
tion of world spheres, that they all stood on the same terrestrial orb. Wallis saw 
that language was built on top of this foundation, and while it took its shape 
from the ground on which it stood, its lattice of beams could extend upwards 
in multiform patterns, yet laid for the same end of housing our thoughts on 
the world. 
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With Wallis's autobiography now examined, expanded, and reinforced with 
other documentary evidence it is possible to draw together some further 
conclusions about it, and its author. Chapter 2 addressed the fact that Wallis 
assembled a narrative of his life's events, particularly those of his early life and 
career, as a smooth progression of learning and advancement which was moti- 
vated by his insistent desire to understand the "grounds and reasons" of what- 
ever he undertook to study. In the course of his narrative, certain elements of 
his life which could have been colored in darker shades are only mentioned 
quietly, if at all. For instance, Wallis notes that after completing his M.A. at 
Emmanuel, he was ordained by Bishop Curle of Winchester. But why did Wallis 
travel to Winchester when Cambridge was in the diocese of Ely and Kent (his 
home) was in the diocese of Canterbury? If Wallis had been made a fellow in 
the university, he would have had a right to ordination, and could have been 
ordained by any bishop, but he did not have this or any other call to serve 
in the church. Are we to conclude that some place must have been available in 
Winchester, and Bishop Curle was ordaining him for that position?! As a part 
of ordination, not only was Wallis required to subscribe to the 39 Articles and 
the Book of Common Prayer, but also swear allegiance to the King.? And aside 
from statutory matters, Wallis was entering the diocese of a known Laudian.? 
By moving in close to one of Laud's men was Wallis attempting to enter the 
fast track of ecclesiastical preferment? And then did Wallis sense the changing 
winds late in 1640 and fix himself safely in the Darley residence as the Long 
Parliament began to undo the Laudian regime?^ And what of the letters taken 
from Charles 1’s cabinet, seized at his loss of the battle of Naseby? Wallis was 
often accused of deciphering them, much to the hurt of the Royalists.5 But he 
denied ever being involved in their decipherment or that, to his knowledge, 


1 Gerald Bray, The Anglican Canons 1529-1947 (Woodbridge: The Boydell Press, 1998), 313. 
Bray, Anglican Canons, 319-21. 
"Bishop Curle defined a Puritan as ‘such an one as loves God with all his soul but hates his 
neighbour with all his heart." Quoted in Christopher Hill, Society and Puritanism in Pre- 
Revolutionary England (New York: St. Martin's Press, 1997), 10. 

4 Note also that Wallis names Richard Darley as his patron, not his more active son, Henry. 
But I offer here only a possible story, not one that I assert with any confidence. With so 
many details of the ordination process forever lost—let alone Wallis's own ordination—it is 
extremely difficult to impute motives based on the limited known facts. 

5 Anthony Wood, Athenae Oxonienses (London, 1690-91), 2.563. 


m 


© KONINKLIJKE BRILL NV, LEIDEN, 2019 | DO1:10.1163/9789004409149 007 Jason M. Rampelt - 978-90-04-40914-9 


Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


82 CONCLUSION TO PART 1 


those papers even needed deciphering.® Rather, when he does mention deci- 
phering in his autobiography, he presents it as an intellectual problem only. 
Wallis avoids all of these speculations in favor of a more limited story, an intel- 
lectual autobiography. 

The last two chapters have followed Wallis's lead in describing the events of 
his life as a series of intellectual developments driven by a rational desire for 
the foundations of knowledge. To discount Wallis's narrative immediately for 
lack of objectivity, or even to dwell on the sorts of questions just mentioned, 
would not only have eliminated the discoveries presented in Chapters 3 and 4, 
but would also have been fundamentally misguided. Such a prima facie 
rejection of Wallis's own testimony assumes that Wallis was incapable of say- 
ing anything true about himself, not to mention neglecting the privileged 
access he had to his own intentions." These intentions tell us what Wallisthought 
belonged together in his own thinking, regardless of whether or not he suc- 
ceeded in accurately articulating a coherence to his thinking. Not following 
Wallis’s reconstruction of his own progress of thought would make it extremely 
difficult, if not impossible to find the deeper governing principles of his ap- 
proach to philosophical problems—a coherence which will be more notice- 
able as each chapter presents more evidence. I have begun to argue in Part 1 
that the inadequate concepts of Suarez provide a major part of the underly- 
ing structure to Wallis’s thinking, surfacing in explicit form from time to time. 
Wallis does not seem to be fully conscious of this fact. Instead, he constructed 
a narrative guided by his self-perceived pursuit of rational grounding. But this 
narrative is ultimately epiphenomenal to the real structuring principle of his 
thought, the conceptus inadaequati. But, by following his own representation of 
himself as first intellectually coherent, then publicly consistent, we are guided 
to a different order, the one upon which his constructed coherence actually 
rests. The irony is that though Wallis has portrayed himself as an epistemo- 
logical foundationalist, an epistemology based on the Suarezian inadequate 
concepts limits one's access to such a ground. 

In Wallis's account of his life, from his earliest days as a boy in an English 
grammar school, to his appointment as Savilian Professor of Geometry, he 
characterizes his intellectual career in foundationalist terms. "And (herein [as 
Savilian Professor] as in other Studies) I made it my business to examine things 
to the bottom; and reduce effects to their first principles and original causes. 


6 Wallis to John Fell, 8 April 1685. Bodl. MS Smith 31, f. 54. Also printed in Thomas Hearne, Peter 
Langtoft's Chronicle (Oxford, 1725), pp. cuxx-cr ccn. 

7 This is not to suggest naively that Wallis could regard himself infallibly or in an unbiased 
fashion, only that the autobiographer has access to materials that the biographer does not. 
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Thereby the better to understand the true ground of what hath been delivered 
to us from the Antients, and to make further improvements of it”8 Chapter 5, 
which is devoted to his activities as Savilian lecturer will show Wallis explain- 
ing mathematical principles variously conceived either as geometrical enti- 
ties drawn on the page or described under the various symbolic systems of 
algebra. In his new professorship, he proves himself amenable both to ancient 
texts and the newest principles of mathematics, portraying them in a seam- 
less unity. He upholds differing mathematical traditions in a manner analo- 
gous to the way he held up his own life's intricacies in his autobiography. He 
says that the foundation of algebra was asleep in the work of Diophantus, only 
waiting to be rediscovered, not admitting, or simply not recognizing that he 
had found a way to reconcile two different systems of mathematical discourse. 
It must have been Wallis's impression that the natural philosopher's attitude 
of "saving the phenomena" was not a sufficient justification for his intellectual 
projects or his life history. Whatever theories of knowledge were acceptable, 
the rhetoric of foundations still prevailed. So, while Wallis's intellectual career 
was in many respects based on anti-foundationalist principles, the rehabilita- 
tion of his reputation in his autobiography was addressed to those requiring 
this sort of justification. 

John Wallis's autobiography provides an answer to the accusations made 
against the man, but not in the categories in which those criticisms were 
framed. Aubrey, Stubbe, Hobbes, and Wood attacked him on a social, politi- 
cal, and religious level, Wallis answered on an intellectual one. His answer was 
probably as dissatisfying to his critics then as it has been to social, political, and 
religious historians now. But if their interpretations can be set aside momen- 
tarily in favor of what his autobiography does reveal, this book will perhaps 
help us to understand Wallis and others of his time according to intellectual 
currents which often ran parallel and separate from the more titillating mat- 
ters of church and state. 


8 Christoph J. Scriba, ed., "The Autobiography of John Wallis, F. R. S" Notes and Records of the 
Royal Society of London 25 (1970): 40—41. 
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John Wallis's Academic Career 
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Introduction to Part 2 


Where Part 1 focused primarily on what Wallis was taught, Part 11 is concerned 
with what Wallis taught to others. His active career as Savilian professor 
included lecturing, preaching, and a wide range of administrative functions. 
Both the tasks towards which Wallis chose to direct his energies, and the things 
he said and did in them provide additional historical material for understand- 
ing the governing principles in his thought. Above all, his active career was an 
academic career, that is, his responsibilities were tied almost exclusively to the 
university in one way or another. The university is, therefore, the single most 
important social context for interpreting Wallis. It set the questions and preju- 
diced the answers. As a result, the most relevant subjects for consideration are 
his three university titles: 'Savilian Professor’, ‘Doctor of Divinity, and ‘Keeper 
of the Archives’. From these three titles come the tasks of lecturing, preaching, 
and pastoral care, and legal defense. Chapter 5 covers his mathematical lectur- 
ing, exhibiting the unique features of Wallis’s conception of mathematics in 
general. Chapter 6 encompasses Wallis’s theological writing, and its bearing 
upon ecclesiastical matters. Chapter 7 is concerned with Wallis’s paternal posi- 
tion within the university, to his students, to the university at large, and to the 
nation which hosted it. 
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CHAPTER 5 


Mathematical Lecturer 


Wallis delivered his inaugural oration as Savilian Professor of Geometry in 
Oxford on 31 October 1649, and although this day in October is famous for 
Martin Luther's momentous nailing of the 95 Theses to the door of the church 
in Wittenburg, there was no religious politicking in his opening address. In the 
words of his lecture, Wallis recognizes that he is an outsider, not with respect 
to politics and religion, but in the academic sense by virtue of his rearing at 
Cambridge rather than Oxford. With a sensitivity to the tension within Oxford 
as the former command center of the king himself, Wallis suggests that he has 
been invited partly by the clemency of those present, and partly by the Savilian 
Statutes themselves, which govern his chair.! Wallis then turns to an honorific 
description of his chair's founder, Henry Savile. He points to Savile's numerous 
achievements, not least of all the foundation of the professorships in Geometry 
and Astronomy. At the top of Wallis's list of Savile's intellectual achievements 
are the editions of ancient texts which Savile published. Interestingly, his most 
renowned editions were not mathematical works, but theological ones.? Wallis 
pauses in his lecture to comment here not only on Savile's ability, but that he 
has done a great service in resurrecting much knowledge that was in danger 
of being lost. Savile's indefatigable labors are evident not only in his published 
works, but also in his manuscripts. The new Savilian professor draws atten- 
tion to the many transcriptions of Greek texts, comments on authors, anno- 
tations in his books, arguments, and brief outlines all to be found within the 
manuscripts he has left behind for subsequent professors.? Wallis has clearly 
spent some time with these materials and may have immersed himself in the 
Savilian library since his arrival in Oxford. He then turns from Savile's writings 
on the ancients, to the ancients themselves and gives a history of mathematical 


1 John Wallis, Opera Mathematica, 3 vols. (Oxford, 1693—99), 1.3. 

2 Thetwo books Wallis mentions are: John Chrysostom, Opera Graece, ed. Henry Savile (Eton: 
John Norton, 1612) for which Wallis praises not only the industry and labor in editing, but 
also the handsome typesetting; and Thomas Bradwardine, De causa dei, Contra Pelagium, 
et De virtute causarum, ad suos mertonenses, libri tres, ed. George Abbot and Henry Savile 
(London, 1618). Although Wallis does not mention it, he is undoubtedly aware that Savile was 
one of the Greek scholars charged with the production of the authorized King James Version 
of the English Bible, ordered by James 1 in 1604. Geoffrey H. Martin and John R. L. Highfield, 
A History of Merton College, Oxford (Oxford: Oxford University Press, 1997), 181-2. 

3 OM14. 
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studies from its earliest known origins. This history concludes with a comment 
on the benefits of mathematics, and Wallis’s own commitment to make an 
admittedly abstruse subject somewhat easier to understand.* 

Wallis did not take this public lecture as an opportunity to make a politi- 
cal or religious statement, despite an atmosphere and audience for which this 
was a concern of chief importance. Instead, he articulated the history of the 
mathematical discipline and inserted himself into that history by virtue of 
his institution as Savilian Professor of Geometry, thus successor to Savile and 
the ancient mathematical traditions he represented. Whether Wallis came to 
Oxford already committed to something like Savile’s own program, or came to 
share something of Savile's mindset and tradition only after exposing himself 
to his library is difficult to determine. Whatever the cause, Wallis did identify 
himself with Savile's conception of mathematical studies. This will become 
apparent as we look more closely at Wallis's own mathematical teaching, but 
first it is necessary to acquire a deeper understanding of Savile himself, and his 
successors, in order to better appreciate this tradition within which Wallis was 
here placing himself. 


1 The Savilian Statutes 
Henry Savile introduced his new lectureships with the following words: 


I, Henry Savile, Knight, seeing that Mathematical studies are uncultivated 
by our countrymen, and being desirous of supplying a remedy in a quar- 
ter almost given up in despair, and to redeem so far as in me lies, almost 
from destruction, sciences of the noblest kind, do, of the King's authority, 
and with the consent of the University of Oxford, found and establish for 
all future times in the said University, two lectureships or public profes- 
sorships in the Mathematical sciences, one in Geometry and the other in 
Astronomy. 


Savile portrays a desperate drama in terms of a national problem, but to be 
solved particularly by the help of the university. In the second half of the six- 
teenth century, the state of humanistic studies in Oxford tended to emphasize 


4 OM 17-0. 
5 G. R. M. Ward, trans., Oxford University Statutes. Vol. 1. Containing the Caroline Code, or 
Laudian Statutes, Promulgated A.D. 1636 (London: William Pickering, 1845), 272. 
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the literary side of humanism at the expense of the philosophical.® During the 
reign of Elizabeth, there was a rise in theological studies, but the major focus 
always remained upon the language arts and the dialectical skills which they 
demanded." This is not to say that there was no interest in mathematical stud- 
ies among students or that there was no instruction available in mathematics 
or astronomy within the university—this is hardly the case.? However, the best 
evidence for mathematical studies which occurred in English universities from 
1550-1650, while showing diverse interest, teaching, and research in its disci- 
plines, does not show that mathematics and its associated disciplines were 
part of the basic undergraduate education, and even if somewhat pursued at 
that level, were almost never regarded as an integral or necessary part of it.? 
Henry Savile attempted to remedy the problem of limited mathematical teach- 
ing by giving an ambitious lecture course on Ptolemy’s Almagest in 1570, and at 
the end of his career, at the undergraduate level, he began a series of lectures 
on Euclid. But even more helpful to the disciplines was the foundation of the 
lectureships in Geometry and Astronomy in 1619. In his intelligently designed 
statutes he ensured that the disciplines would no longer suffer neglect, at least 
not in Oxford. 

Savile's introductions to both of his extant lecture courses, especially in the 
case of his 1570 lectures on Ptolemy, contain detailed histories of their respec- 
tive disciplines. The depth of his presentation in each case underlines Savile's 
expressed opinion that mathematics is not merely the useful tool of a trades- 
man, but is an innate part of all humanistic studies. In awakening mathemati- 
cal studies in Oxford again, we are not looking to create "Oronce Fines as in 
France, nor Sebastian Munsters as in Germany, but Archimedes and Ptolemies, 


6 Robert Goulding, “Humanism and Science in the Elizabethan Universities,’ in Reassessing 
Tudor Humanism, ed. Jonathan Woolfson (Basingstoke & New York: Palgrave Macmillan, 
2002), 233. 

7 James McConica, “Elizabethan Oxford: The Collegiate Society,” in The History of the University 
of Oxford, Vol. 3: The Collegiate University, ed. James McConica (Oxford, 1986), 693—716. 

8 McConica ends his section on “The Teaching of Arts in the Colleges” (“Elizabethan Oxford,” 
716-21) with some evidence for a growing activity of mathematical and astronomical stud- 
ies. Mordechai Feingold’s book The Mathematicians’ Apprenticeship: Science, Universities and 
Society in England, 1560-1640 (Cambridge, 1984) is singularly designed to refute any sugges- 
tion that the universities were devoid of mathematical studies in this period. 

9 McConica names Henry Savile as a leader among others like Brian Twyne and Thomas Allen, 
who constituted a new kind of intellectual impulse at Oxford, promoting "investigations that 
were not at the focus of concern within the faculty of arts." There is almost an exception to 
this in the draft statutes for Christ's Church of 1546. These had designed one of five lectur- 
ers to be in natural philosophy or mathematics. However these statutes were never adopted 
since King Henry viii died in 1547 before this particular foundation of the cathedral and 
college was carried to completion. “Elizabethan Oxford,’ 720-21. 
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or rather Swinesheads, Bacons and Wallingfords, as there were in that long ago 
Oxford so different from our own."? There are several different points wrapped 
up in this statement. The most obvious is the national pride and desire to cre- 
ate an independent and distinctly English tradition of mathematics. But his 
mention of Archimedes and Ptolemy signals that this is not his only point. 
This appeal to the Greeks holds, on the one hand, a veneration for the ancients 
which is characteristic of humanistic scholarship, but on the other hand a pref- 
erence for a theoretical kind of mathematics that can only be appreciated by 
working with the hard-core materials of the Greeks, as opposed to abbrevi- 
ated handbooks meant for practical technicians.!! Instead, mathematics, as an 
innate part of human culture, ought to receive as much attention as the lan- 
guage arts. In his first lecture Savile told the story of Aristippus, the Greek 
philosopher, who was shipwrecked on the shore of Rhodes and how he was 
concerned what fate might befall him and his companions. But, upon discov- 
ering geometrical diagrams drawn in the sand, Aristippus was encouraged 
because these "figures are tokens of humanity" Savile uses this story to mourn 
the state, not just of mathematical studies, but learning in general at Oxford. 
"How I wish that, just as Aristippus predicted accurately about the Rhodians, 
so too could I guarantee to myself, on the basis of the same signs, the humanity 
of men of Oxford."? Savile's designs for the chairs are expressed in the follow- 
ing popular anecdote from John Aubrey. Upon interviewing Edmund Gunter 


10 Bodl. MS Savile 29, f. 3r (the beginning of his lectures on Ptolemy's Almagest) translated 
by Robert Goulding in “Humanism and Science," 231. 

11 Although Münster is best known for his Cosmographia (Basel, 1544), a collection of 
maps based on plane table surveys, Savile's impression of him as strictly an instrument- 
oriented mathematician and nothing else could not be farther from the truth. Münster 
was an accomplished biblical scholar who wrote numerous commentaries, particularly 
on Hebrew texts, as well as dictionaries. He was the exact model of learning Savile had 
in mind. DSB, 9.380-81. Oronce Fine, however, may have been a better representative of 
what Savile was considering. His work was mostly concerned with instruments, though 
not without a responsible degree of mathematical ability. In the judgement of one biog- 
rapher, “Fine’s scientific work may be briefly characterized as encyclopedic, elementary, 
and unoriginal. It appears that the goal of his publications, which ranged in subject from 
astronomy to instrumental music, was to popularize the university science that he him- 
self had been taught.” DSB, 15.153-56. For a presentation of Savile as against handbook 
mathematics see Goulding, “Humanism and Science, 232. 

12 MS Savile 29, f. 2r translated by Robert Goulding in "Testimonia Humanitas’: The Early 
Lectures of Henry Savile,’ in Sir Thomas Gresham and Gresham College: Studies in the 
Intellectual History of London in the Sixteenth and Seventeenth Centuries, ed. Francis Ames- 
Lewis (Aldershot: Ashgate, 1999), 131-32. Goulding believes Savile's spin on the story of 
Aristippus derives from Melanchthon. Robert Goulding, "Studies on the Mathematical 
and Astronomical Papers of Sir Henry Savile,” Unpublished PhD Diss. (Warburg Institute, 
University of London, 1999), 54-57. 
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for the professorship of geometry, Gunter came to Savile “and brought with 
him his sector and quadrant, and fell to resolving of triangles and doeing a 
great many fine things. Said the grave knight, ‘Doe you call this reading of 
Geometrie? This is shewing of tricks, man! and so dismisst him with scorne 
and sent for Briggs, from Cambridge."3 

The Savilian Statutes were comprehensive, giving guidelines for the appoint- 
ment of the professors (of Geometry and Astronomy), their lecture material, 
and to financial backing. Failure of the lecturer or auditors to show up resulted 
in fines, which were donated to the “Mathematical Chest.” These discretionary 
funds were to be used for additional books and instruments, adding to what 
Savile had already donated himself.'^ For the lectures themselves, Savile gave 
the following requirements: 


The professor of Geometry must understand that it is his proper prov- 
ince publicly to expound the thirteen books of Euclid's Elements, the 
Conics of Apollonius, and all the books of Archimedes.... However, as to 
undertaking, or not, the explanation of the Spherics of Theodosius and 
Menelaus, and the doctrine of Triangles, as well plane as spherical, I leave 
the option at large to both professors. 


Savile's requirements, besides regulating the content of the lectures went even 
farther in demanding additional duties required of the professor. 


I impose this further injunction on the professor of geometry, that 
(besides his public and regular lectures at the schools) once at least, in 


13 John Aubrey, Brief Lives,’ Chiefly of Contemporaries, Set Down by John Aubrey, between the 
Years 1669 & 1696, ed. Andrew Clark (Oxford: Oxford University Press, 1898), 2.215. The 
above discussion of Savile has emphasized the humanistic side of mathematics espoused 
by Savile. I am not, however, interpreting Savile as one entirely opposed to practical math- 
ematics or the use of instruments. His own statutes clearly direct the geometry professor 
to integrate applied mathematics into theoretical lecturing. “It will, besides, be the busi- 
ness of the Geometry professor, at his own times, (as shall seem convenient to himself, 
with the consent of the University,) to teach and expound arithmetic of all kinds, both 
speculative and practical; land-surveying, or practical geometry; canonic or music, and 
mechanics... And also, that at convenient seasons, when it is agreeable to him, he shall 
show the practice of geometry to his auditors (who choose to attend him) in the fields or 
spots adjacent to the University.’ Ward, Oxford Statutes, 273-74. 

14 Ward, Oxford Statutes, 21, 26, 30. The Mathematical Chest is mentioned frequently in the 
Savilian Statutes and may have held valueable instruments as well as money. The chest 
now sits against the wall just inside the door of the Divinity School in Oxford, clearly bear- 
ing the inscription, “CISTA MATHEMATICA.” 

15 Ward, Oxford Statutes, 272-3. 
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every lecture-week, he shall employ himself at his own lodgings, or in 
some place near, for the space of an hour in instructing young men (who 
choose to call on him for the purpose of learning) in practical logic or 
arithmetic of all kinds, which is best communicated without any formal- 
ity, and in the vulgar tongue if he thinks fit.!6 


Wallis fulfilled the better part of these requirements, if not in letter, at least 
in spirit, as we will see in the examination of his lectures below. His lecture 
courses are robust, but not inaccessible to a serious undergraduate student. 


2 Lectures on Arithmetic and Algebra 


During the first two years of his lectureship (1649—51), Wallis delivered his lec- 
tures on arithmetic. Although no manuscript notes from these lectures survive, 
they were published under the title Mathesis Universalis, and Wallis makes ref- 
erence both in the introduction to this text, and in several other instances in 
the course of his subsequent lectures on Euclid's Elements to his past reading 
of them. Since the lectures on Euclid began in the autumn term of 1651, and 
Wallis had only been appointed to the professorship in 1649, one may safely 
conclude that the first two years of lecturing consisted of the lectures found 
in Mathesis Universalis. The forty-five chapters each contain a modest amount 
of material which could easily have been delivered in the allotted forty-five 
minutes for the mathematical lecture, if one allows that some of the longer 
chapters were originally delivered over the length of two or three lectures.!” 
Wallis's pedagogical approach is stated up-front in the full title of these lec- 
tures: "Universal Mathematics: Or, A Whole Arithmetical Work, Being Related as 
Much Philologically as Mathematically; Embracing Not Only the Arithmetical; 
but Also ‘Numerical’ and ‘Specious’ or ‘Symbolical, or ‘Geometrical Calculation’; 
Still Further the ‘Rational’ or Proportional Tradition; Likewise, the Doctrine of 
‘Logarithms,’ and Other Things Which the Summary of Chapters Will Show."!8 
The “philological” aspect of his lectures, which he claims will be as much a part 
of his discourses as the mathematical, is evident from almost the first days of 


16 Ward, Oxford Statutes, 274. 

17 For the sake of comparison, during the years 1651-53, Wallis delivered 58 lectures on 
Euclid. 

18 — Mathesis universalis: Sive, arithmeticum opus integrum, tum philologice, tum mathematice 
traditum, ‘arithmeticam’ tum ‘numerosam, tum 'speciosam' sive ‘symbolicam’ complectens, 
sive calculum geometricum; tum etiam rationum’ proportionumve traditionem; ‘logarith- 
morum' item doctrinam; aliaque, quae capitum syllabus indicabit. 
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his lectures. After passing through a metaphysical discussion of quantity and 
number in Chapters 1-5, Wallis immediately begins introducing algebraic con- 
cepts via an orthographical history of numerals. Chapter 6 is an extended study 
of the Greek origins of Latin numerical words, often drawing in the English 
language as well. Chapters 7 and 8 show the commonalities among letters and 
numerals of Greek, Latin, and Hebrew, and explain the introduction of Arabic 
numerals into common usage in Chapter 9. Then, after what is largely classical 
and philologic studies, and only the briefest mention of fractions, decimals, 
and proportions in Chapter 10, Chapter 11 launches into the principles of alge- 
bra, beginning with a discussion of powers. The powers of two and three are 
illustrated with diagrams of a surface and a solid cube. Wallis then presents a 
table showing how powers are differently represented according to the Cossic 
system, Viéte's symbols, as well as Oughtred, Harriot, and Descartes's forms. In 
the remainder of Chapter u and in Chapter 12 he compares the facility of solv- 
ing algebraic equations employing the various systems. 

It is not until Chapter 13, perhaps the start of the second term (January 
1649/50) that Wallis teaches the basic functions of addition, subtraction, mul- 
tiplication, and division. For a presentation of mathematics which has, so 
far, been historically structured, it seems premature to put algebra in such a 
forward position before settling the simplest parts of numeracy which are as 
essential as common literacy. Again, the main title of the lecture series has 
alerted us to Wallis's procedure. The leading title of his lectures on arithme- 
tic, Mathesis Universalis, does not have the meaning attached to the term by 
Descartes or Leibniz, which for them was a scientific theory of everything 
bringing along a corresponding heuristic method. Descartes had supposed 
that mathematics might be expanded into a system for understanding nature 
in general, even before he had worked out his system of geometrical analysis.!9 
Leibniz, who judged Descartes's supposition to lack substance, nevertheless 
himself moved from the same mathematical foundation to a conception of a 


19 “When I considered the matter more closely, I came to see that the exclusive concern 
of mathematics is with questions of order or measure and that it is irrelevant whether 
the measure in question involves numbers, shapes, stars, sounds, or any other object 
whatever. This made me realize that there must be a general science which explains all the 
points that can be raised concerning order and measure irrespective of the subject-matter, 
and that this science should be termed mathesis universalis —a venerable term with a well- 
established meaning—for it covers everything that entitles these other sciences to be 
called branches of mathematics." Rules for the Direction of the Mind, "Rule Four" Translated 
in René Descartes, The Philosophical Writings of Descartes, 3 vols., trans. John Cottingham, 
Robert Stoothoff, and Dugald Murdoch (Cambridge, 1985-91), 119. 
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universal language that might succeed in fulfilling Descartes's objective.?? But 
for Wallis, the notion of mathesis universalis traveled no farther than its math- 
ematical use. The distinction between “numerical” and “specious” in the title 
derives from Viéte, and indicates that what Wallis means by mathesis univer- 
salis is simply that which falls within the domain of algebra.?! The universality 
of his mathematics has nothing to do with grand philosophical pretensions of 
a comprehensive science and universal knowledge, but only to the universal 
applicability of an algebraic variable for any number. 

The reason for Wallis's algebraic approach to his lectures on basic arithme- 
tic is understood in the lectures which follow. As soon as addition and subtrac- 
tion have been learned, he performs the operations on algebraic equations, 
varying his use of all five symbol systems so that they all become familiar. Once 
multiplication and division are completed, he presents Chapter 23, “Euclid’s 
Elements demonstrated according to Arithmetic.” Here he solves the first ten 
propositions of Book 2, employing Oughtred's symbols to set up and solve 
them. The lectures proceed in this way straight through to the end, changing 
in form only by dropping Viéte's and the Cossic symbols in favor of Oughtred's, 
Harriot's, and Descartes's. In this way, algebra is introduced to students, not 
as an advanced and controversial add-on to mathematics, but as an integral 
part of arithmetic and even geometry. His students are thus raised in a math- 
ematical tradition which is not only accustomed to seeing and using algebraic 
symbols, but are also persuaded of their advantage for understanding the com- 
plexities of classical geometry as well as a means of making headway into yet 
unsolved problems. 

Returning again to the philology of his lectures on arithmetic, we find that 
it runs deeper than a few snippets from the history of ancient mathematics. 


20 J. Mittelstrass, "The Philosopher's Conception of ‘Mathesis Universalis’ from Descartes to 
Leibniz," Annals of Science 36 (1979): 603-10. 

21 François Viète, The Analytic Art: Nine Studies in Algebra, Geometry and Trigonometry from 
the ‘Opus Restitutae Mathematicae Analyseos, Seu Algebra Nova, trans. T. Richard Witmer 
(Kent, Ohio: Kent State University Press, 1983), 13 n.8, 17 n. 26. See also Jacob Klein, Greek 
Mathematical Thought and the Origin of Algebra, trans. Eva Brann (Cambridge, Mass.: 
M. I. T. Press, 1968), 178-85. Wallis uses the expression Mathesis Universalis interchange- 
ably with that for algebra, and even hazards the expression Calculus Geometricus. “For, 
out of which [the universal tradition of this manner of calculation] is introduced in 
mathematics, what is called 'Specious' or ‘Symbolic Arithmetic; or (what some now 
accept) ‘Geometrical Calculation’ or yet (perhaps most agreeable of all) ‘principles of 
Universal Mathematics. / Ex quo [universalem huismodi Calculi traditionem] enim in 
Mathesis introducta est, quae dicitur, Arithmetica Speciosa; sive 'Symbolica; vel (quod aliis 
etiam audit) ‘Calculus Geometricus; aut etiam ( forte omnium optime) ‘Mathesis Universalis 
principia! ...” OM 1.13. 
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Wallis chose a historical or diachronic mode of presentation which allowed 
the hearer or reader to appreciate not only the conclusion, but just how one 
might approach new problems himself. His manner of presentation is analo- 
gous to the process of mathematical or philosophical problem solving itself: 
one progresses by steps, each following the previous by increments which are 
transparent to anyone else examining the mathematical or philosophical argu- 
ment. In the same way, the development of mathematics follows a process— 
except in the place of logical steps are historical steps. Wallis does not merely 
show the development of mathematics from the ancients up to his time, but 
also gives a history of mathematical signs and forms of representation. This 
procedure may have served several purposes for Wallis. First, it may have acted 
as a form of justification for the mathematical practices which he was teach- 
ing, just as the progress of an argument from accepted premises validates 
its conclusion. Second, the presentation of alternate systems which may not 
have survived to the present, though they functioned well in their time, may 
have been intended as an encouragement to a more liberal-minded spirit to- 
wards the knowledge of by-gone days, and for more reservation and caution 
towards that of the present. Third, it perhaps opened to his hearers the inves- 
tigative and creative processes involved in philosophical argument and math- 
ematical discoveries. 

David Dennis and Jere Confrey have picked out this last pedagogical trait 
and used Wallis's Arithmetica Infinitorum (1656) as a historical example of how 
mathematics ought to be presented in the classroom today.2? These authors 
point out not only the often attributed praise of the book for its extensive use 
of inductive methods, but also the fact that Wallis laid out his methods in 
detail for all of the world to examine. This open presentation is what stimu- 
lated Isaac Newton and assisted him methodologically in his development of a 
generalized formula for areas under curves formed by polynomial functions.?? 
In Wallis's most innovative work he did not seek to enhance his reputation by 
hiding his methods in a shroud of mystery, but as a good teacher made them 
accessible to his mathematical peers for the ultimate benefit of the discipline. 
It was a manner of presentation evident in his own mathematical research and 
in his lectures on simple mathematical topics. He taught learning and discov- 
ery by showing it happening in the history of mathematics. 


22 David Dennis and Jere Confrey, “The Creation of Continuous Exponents: A Study of 
the Methods and Epistemology of John Wallis,” 6 (1996): 33-60 Conference Board of the 
Mathematical Sciences Issues in Mathematics Education, vol. 6 American Mathematical 
Society. 

23 Richard S. Westfall, Never at Rest: A Biography of Isaac Newton (Cambridge: Cambridge 
University Press, 1980), 113-23. 
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But this pedagogical impulse alone does not yet seem sufficient to explain 
the pervasive presence of historical forms in Wallis's writing on mathematics. 
The frequency of John Wallis's use of history in his writing, particularly on a 
subject such as mathematics which would not seem to lend itself to historical 
analysis, indicates that he is using it as something more than a mere rhetori- 
cal tool. Appeal to the ancients to justify one's ideas was common enough in 
Wallis's day, and this may very well be his intent in referring to Diophantus 
as an early Greek algebraist, but this practice of his contemporaries is not 
sufficient to explain either the quantity, variety, and pervasiveness of these 
references. History is not an add-on to Wallis's writing, but a structural ele- 
ment. This is no more evident than in his 1685 book, A Treatise of Algebra Both 
Historical and Practical. The most thorough study of this book has been provid- 
ed by Jacqueline Stedall, where she traces the numerous, and often unique and 
obscure sources for Wallis's history of algebra. In her view, the historical archi- 
tecture of Wallis's book has a different focus. "His pride in the achievements of 
his own countrymen in his own century was from the beginning a prime reason 
for writing his book not just as mathematics but as history, a history designed 
to make the English contribution plain.?^ And while it is clear from her study 
that Wallis took every opportunity to put England's mathematicians in the 
best light, he certainly did not ignore a wide range of Arabic authors and other 
sources for the development of the discipline, often stretching into the unique 
manuscript holdings of the Bodleian library to fill out his account. Although 
Stedall begins with this nationalistic outlook on Wallis's motivations, in com- 
paring Wallis's history with that of his main source book,?5 she finds that there 
is far more to Wallis's attitude. "After Wallis's work, mathematics could no lon- 
ger be viewed in the old way as anciently revealed knowledge, sometimes lost, 
sometimes rediscovered, passed essentially unchanged from one civilization 
to the next, but as a human endeavor influenced by culture and circumstance, 
in which ideals spread and took root in a complex variety of ways.’*6 Thus, a 
richer mathematical knowledge is delivered through the historical medium, 
which is not only beneficial as a pedagogical tool, but delivers a body of knowl- 
edge that would be otherwise inaccessible. Wallis stated his intentions clearly 
in his history of algebra, “But it is not my design, to make large Collections, of 
the particular Cases to which Algebra hath been applied, (whether by Ancients 


24 Jacqueline Stedall, “Of Our Own Nation: John Wallis's Account of Mathematical Learning 
in Medieval England,” Historia Mathematica 28 (2001): 73. 

25 Gerardus Joannes Vossius, De quator artibus popularibus de philologia et scientiis math- 
ematicis cui subjungitur chronologia mathematicorum (Amsterdam: John Blaeu, 1650). 

26 . Stedall, “Of Our Own Nation,” 111. 
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or Moderns,) for that were endless: But rather to shew the Art it self, which is 
capable of being so applied; and by what steps it hath arrived to the height 
at which now it is.77 He has two purposes which are interrelated—to show 
how algebra works at a technical level, and to show how such techniques have 
changed since its earliest origins until now. In order to understand the history 
of algebra it is necessary to understand how to perform its operations, but even 
more so, the most thorough comprehension of the present algebra can only be 
had through a knowledge of its technological development. Knowing the past 
methods, even if they are no longer practiced, renders our understanding of 
current methods both richer and firmer. An analogous case might be found in 
the practice of law. To know a law or system of laws is eminently useful, but to 
know the history of that law or body of laws gives the lawyer or judge a more 
profound understanding of the present body of laws, which in fact results in an 
enhanced technical prowess with those laws. He will be able to argue that this 
law means such and such by virtue of the fact that it arose under some such 
circumstances, etc. In the same way, one is able to advance their mathematical 
problem solving skills by understanding the course by which the present state 
of the art came about. It is not always possible to quantify or describe exactly 
how such historical knowledge will be of use, because it is so inextricably cir- 
cumstantial, yet the example of Newton's advances in polynomials mentioned 
above, where he broke new ground as a result of Wallis's “open source”?® pub- 
lication, proves the matter. 


27 john Wallis, A Treatise of Algebra, Both Historical and Practical. Shewing, the Original, 
Progress, and Advancement thereof, from Time to Time; and by What Steps It Hath Attained 
to the Height at Which It Now Is. With Some Additional Treatises, I. Of the Cono-Cuneus; 
Being a Body Representing in Part a Conus, in Part a Cuneus. II. Of Angular Sections; and 
Other Things Relating there-unto, and to Trigonometry. III. Of the Angle of Contact; with 
Other Things Appertaining to the Composition of Magnitudes, the Inceptives of Magnitudes, 
and the Composition of Motions, with the Results Thereof. IV. Of Combinations, Alternations, 
and Aliquot Parts. By John Wallis, D.D. Professor of Geometry in the University of Oxford; and 
a Member of the Royal Society, London (London, 1685), 117. 

28 Iam using an anachronistic term which I find useful here: Presently, software manufac- 
turers have proprietary rights to the source code of their programs, protected both by 
encryption and by law. Some argue, however, that certain essential and common soft- 
ware components, such as a computer's operating system, ought to be “open source,’ or 
accessible to the public. The purported advantage is that anyone may make further im- 
provements which will be equally accessible, thereby improving the total quality (and 
knowledge) available to the public. Given that seventeenth century intellectuals relied 
upon their “trade secrets" for patronage, the case of software rights is appropriate. Wallis's 
viewpoint, however, may be affected by the fact that he held an endowed lectureship, 
removing the need to protect his intellectual property with as much intensity as someone 
who depended upon it entirely for his financial security, as the case may have been for 
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In addition to the pedagogical function of presenting mathematics in this 
kind of historical fashion, we should also consider a sense of "history" (as in 
the title, A Treatise of Algebra Both Historical and Practical) within the tradition 
of "historia litteraria". Philip Beeley places Wallis's 1685 book here, in the more 
ancient concept of history as a collection of facts, not necessarily in the more 
modern notion of diachronic narrative. "The use of ‘historical’ in the title is 
to be understood principally as factual documentation. Correspondingly, one 
of the most important tasks which Wallis sets out to achieve in the Treatise of 
Algebra is to document the work of English authors, principally Harriot and 
Oughtred"?? This sense of “history” derives from Aristotle, as in his History of 
Animals, which is a systematic catalogue of animal species, not a chronological 
record. There is no doubt Wallis fully appreciated this use of the term, and we 
should include it in his conception of the book. It is not, however, necessary to 
see his design for the Treatise of Algebra exclusively in this way, nor does the 
actual diachronic narrative of the book suggest that we should. 

His history (as diachronic narrative) is present both in Mathesis Universalis 
and the Treatise. To pedagogy and historia litteraria, we should add a third 
dimension to his overriding historical impulse. The theological tradition 
known as covenant theology—that mode of theology with which Anthony 
Tuckney began his Brief Catechism in Emmanuel College chapel in 1628— 
itself follows a diachronic history of redemption.?? According to a covenant- 
ally based theological system, the present state of the church is the culmina- 
tion of the past dispensations of God at key epochs, forming a chain of the 
progressive revelation of God's purpose and blessing to his people. In this way, 
God spoke to Adam, Noah, Abraham, Moses, and David using different for- 
mulas, but in a covenantal theology, with the same message. This message is 
culminated in the life, death, and resurrection of Christ. But the fullest under- 
standing of Jesus Christ, and his own teaching is only appreciated through the 


Roberval. See Noel Malcolm, Aspects of Hobbes (Oxford, 2002), 157. I explore this ques- 
tion of intellectual property in seventeenth-century mathematical debates in Jason M. 
Rampelt, “Res Publica Mathematica: One State or Many?" in Antiquarianism and Science 
in Early Modern Urban Networks, vol. 16, ed. Vittoria Feola, Sciences et Techniques en 
Perspective. Ile Série (Paris: Blanchard, 2014), 1-32. 

29 Philip Beeley, “The Progress of Mathematick Learning: John Wallis as Historian of 
Mathematics," in History of the History of Mathematics: Case Studies for the Seventeenth, 
Eighteenth and Nineteenth Centuries, ed. Benjamin Wardhaugh (Oxford: Peter Lang, 
2012), 21. 

30  Wallis's theological commitments will be discussed in greater detail in the next chapter. 
For the moment it is enough to say that as a member of the Westminster Assembly, he was 
in agreement with the doctrines in its Confession of Faith. Chapter 7, "Of God's Covenant 
With Man" is a brief statement of the covenant theology which I have in mind here. 
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history of the many covenants which God has made through the course of his 
dealings with his people, be they Abraham’s tribe, the tribes of Israel, or the 
Church. These notions of history, culture, and the diachronic representation of 
God's actions are the only means for appreciating the full picture of Christian 
theology as it now exists. 

This may have served as a model for Wallis's understanding of the history of 
mathematics. Our present mathematical knowledge can only be appreciated 
in its fullness if we have some conception of its history and development. The 
history of mathematics is not just a novelty for mathematicians, but essential 
to knowing why certain concepts—systems of mathematical symbolization, 
algorithms of arithmetic, and other practices—are used now or have been 
abandoned. This history adds a trajectory to the practice of mathematics, guid- 
ing the mathematician in his creative efforts. 


3 Lectures on Geometry 


After Wallis finished his highly algebraicized historically oriented lecture 
course on arithmetic, he began in 1651 a series of lectures on Euclid's Elements. 
The lectures ran continuously for four years (1651-55) and in that time he man- 
aged to cover the first six books of the Elements. The Savilian statutes required 
lecturing on this text, which had been the uncontested standard for two thou- 
sand years. By all appearances, then, this would have appeared to be an ordi- 
nary course of lectures in geometry. But as was the case with Wallis's lectures 
on arithmetic, so also in his lectures on geometry Wallis injected a strong dose 
of algebra wherever possible. Those who had sat for the previous two years 
would have been properly prepared for this. 

The lectures on Euclid's Elements were never published, but Wallis's lecture 
notes are preserved in their entirety in the Bodleian Library?! The Bodleian cat- 
alog of Western manuscripts lists the manuscript as "Notes, calculations, and 
problems by John Wallis." This is a gross understatement given that the spine 
of this leather bound volume reads in unobscured gold letters, *Dr Wallis's 
Elementa Euclidis" The paper of the volume appears to have been ruled and 
bound together before it was used by Wallis. He wrote his Euclid lectures front 
to back on both sides of each page, and also used the book back to front for 


31 Bodl. MS Don.d.45, ff.7-93. The lectures were never published as a whole, though one 
section did make its way into print. Wallis's lecture(s) on Book 3, Proposition 16, “The 
Angle of Contact,” stretches from f.55r to f.77r and took seven lecture periods to deliver. 
The Angle of Contact was published in the 1656 edition of his Opera. 
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the said notes, calculations and problems, leaving blank a large section in the 
middle. The lectures begin at folio 7r and are written in a neat hand, with sub- 
headings running along the margin. However, after the first term of lectures, 
the writing becomes a bit more hasty, and after the first year devolves to his 
customary hurried and crammed script. This suggests that he devoted more 
time to lecture preparation in the earliest years of his professorship, but soon 
after became absorbed with other academic and scholarly responsibilities. He 
always gave a date heading and subheaded each new definition or proposition, 
but in some cases the date heading is squeezed in between two lines of text 
which had already been written. Judging by this, and changes in ink color, it 
is clear that on several occasions Wallis prepared in advance more material 
than he was able to cover in forty-five minutes, and was forced to continue the 
lecture on the next lecture day. Each definition or proposition of Euclid is first 
given in Greek and then in Latin. He also inserted into the margins diagrams 
relevant to a given proof, so that anyone reading his lecture notes would not 
need a Euclid text to follow the discussion. All of the manuscript's features 
suggest that Wallis was attempting to write a text which would be useful to a 
reader whether it was reading in private in the library, or reading the text aloud 
on behalf of the Savilian Professor. 

Itis from this manuscript that we learn much about the daily habits of John 
Wallis as a Savilian lecturer. Savile uses the terms “professorship” and “lec- 
tureship" interchangeably in his statutes and it is indeed the lectures which 
constitute the central concern of these endowed offices.?? John Wallis began a 
regular lecture schedule from the time of his appointment in October 1649. He 
appeared before his auditors every Wednesday and Saturday during term time 
at 8 A.M. for forty-five minutes, seldom missing an appointed lecture hour, and 
then making himself available afterwards to answer questions.?? Wallis most 
certainly delivered lectures on arithmetic, geometry, and algebra, thus cover- 
ing the authors Savile mentioned in spirit, if not in some cases to the letter.?^ 


32 Ward, Oxford Statutes, 272. 

33 The days and times of the mathematics lectures are not part of the Savilian Statutes, 
but are part of the general statutes given in the 1636 Oxford statutes. The dates given at 
the head of Wallis's lectures in Bodl. MS Don.d.45 show that Oxford was still following 
the traditional Lenten academic calendar throughout the Interregnum. 

34 These lectures will be described in greater detail below, however, it is worth noting here 
just how Wallis met the "spirit" of Savile's lecture list. Wallis publicly lectured on the first 
six of thirteen books of Euclid, perhaps leaving the latter more difficult sections for pri- 
vate tuition. Archimedes is not discussed publicly, nor Appollonius, but the subjects of 
conic sections (Appollonius) and the calculation of areas (Archimedes) were subjects fre- 
quently addressed in Wallis's lectures, and more fully in his published works. Spherics as 
a subject was probably left to the astronomy professor, as suggested by the statutes. 
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It is doubtful, though, that he repeated the previous year's lectures while at 
the same time going on with new material the next year, since this would 
leave little time for anything else. But this raises a practical problem since 
students were newly coming in every year and might have had difficulty step- 
ping into the middle of a lecture series which was assuming material taught 
in previous terms. Savile anticipated this problem and made a provision in his 
statutes for it. 


Also, because it may so happen that the new hearers, who are coming in 
every day, cannot keep up with the professor of geometry, (who is possi- 
bly treating of the more abstruse parts of the science,) in order that they 
may not waste time to no purpose in attending lectures which they can- 
not understand, I adjudge that power be given to the geometry professor 
at his own discretion to grant a dispensation for their absence to the new 
hearers for the space of one year ... until, by rallying their strength, and 
by private exertion, and so increasing their capacities, they may at last 
attend with advantage.?5 


But even given a year's delay for private study, it would still be difficult in some 
instances for a student to catch up. Yet the statutes already quoted above show 
that the professor was required to give private tuition as well, which could 
easily accommodate such students. Two instances reveal that this was in fact 
the case for Wallis: First, in answer to a critic of the university Wallis replied 
(anonymously), “(beside their publike lectures, and printed works) [they] 
therein instructed gentlemen and others, in their private lodgings (in like man- 
ner as what they call privata collegia) some of whom have since been publike 
professors.’36 Also, in the preface to his 1656 work Mathesis Universalis Wallis 
mentions the "regular public lectures, and private ones of them which the stat- 
utes required to this end."?? Even still, Wallis probably left his finished lecture 
series to a reader for subsequent presentations of the material. George Hooper, 
who was later to become Bishop of Bath and Wells was one individual who 
served in this role for Wallis. His biographer notes that in 1665 he "read lectures 


35 Ward, Oxford Statutes, 276. 

36  In1i70o,Lewis Maydwell had proposed a Gentleman’s academy to be established at public 
expense. Wallis wrote a reply against it, upholding the present viability of the univer- 
sities. John Wallis, “Mr. Maydwell's Proposals, 1700—1701,' in Collectanea: First Series, ed. 
C. R. L. Fletcher (Oxford: Oxford Historical Society, 1885), 309-37. 

37  "..assiduas praelectiones publicas, et privatas eorum qui hoc desiderant institutiones ...” 
OM 113. 
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in Logick and Lectures in Natural Philosophy / And was Professor of Geometry 
under Dr Wallis."?8 

Wallis makes reference to numerous authorities in the course of his lectures 
on Euclid. Among the Greeks he either quotes or mentions in support of vari- 
ous opinions Thales, Pythagorus (i.e. the Pythagoreans), Pappus, Archimedes, 
Proclus, Plato, Aristotle, and Philo of Byzantium, and among moderns 
Commandino, Christopher Clavius, Flussas Candalla, Jacques Peletier, and 
Henry Savile. Many of these authors only receive occasional reference, but a 
handful are frequently mentioned or quoted at length throughout his lectures. 
They are Henry Savile's published lectures on Euclid, Henry Briggs's Greek/ 
Latin edition of Euclid, Christopher Clavius's edition of Euclid, and works by 
Petrus Ramus.?? Each performed different functions: Briggs's text gave Wallis 
his Greek text (which was always quoted in each of Wallis's lectures) with 
Commandino's Latin translation. Clavius provided the overall structure, such 
as the subdivision of propositions into both “Problems” and “Theorems,” and 
numerous examples and subsidiary discussions. Wallis usually uses Clavius 
in a positive manner, though on his multi-lecture discourse on the Angle of 
Contact, he strongly opposed him.*° Wallis's use of Savile ends prematurely for 
the simple fact that Savile's lectures go no farther than Book 1, Proposition 8. 
Yet, for the space that Savile does cover, Wallis employs him both for his own 


38 Quoted in William M. Marshall, George Hooper, 1640-1727: Bishop of Bath and Wells 
(Dorset: Dorset Publishing Co., 1976), 199. Hooper was no haphazard choice. His develop- 
ing mathematical ability is demonstrated in the following from the same manuscript. In 
1669 "Mr Hooper drew up a Treatise on Mathematicks which Mercator was very earnest 
with him to have, that he might publish it. Which he would not consent to, and was left in 
manuscript." 

39  HenrySavile, Praelectiones tresdecim in principium Elementorum Euclidis, Oxonii habitae. 
1620. (Oxford: John Lichfield, 1621); Henry Briggs, EuxAeióou Xcotyetov BiBAta. Elementorum 
Euclidis libri tredecim. Secundum betera exemplaria restituti. Ex versione Latina Federici 
Commandini aliquam multis in locis castigata. (London: William Jones, 1620); Christopher 
Clavius, Euclidis Elementorum Libri XV (Cologne: Giovanni Battista Ciotti, 1591). There 
were numerous editions of Clavius's Euclid which contained copious notes. A copy of the 
edition cited is contained in the Merton College library and, while it does not contain any 
explicit note of Savile's ownership (as in other books at Merton), its location and binding 
(reminiscent of books which Savile did in fact donate to Merton) suggest it was pres- 
ent there since Savile's time and thus accessible to Wallis. Wallis's references to Ramus, 
though frequent, are more difficult to trace. He seems to be quoting loosely, or from 
memory from Petrus Ramus, Arithmeticae libri duo: Geometriae septem et viginti (Basel: 
Eusebius and Nicolai Episcopius, 1569) and also Petrus Ramus, Euclides (Paris: Thomas 
Richard, 1549). 

40 Clavius argues at length on this question in the notes of his Euclid with Jacques Peletier 
(1517-1582) who also wrote a Euclid text. In the end, Wallis comes out on the side of 
Peletier (see Chapter 8). 
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opinions on matters of definition, as well as a source for the opinions of other 
(ancient) authors. The frequent presence of Ramus throughout Wallis's lectures 
does not have any radical significance.*! He quotes Ramus's pithy definitions of 
geometrical objects and figures, not in any foundational or revolutionary way, 
as if Ramus was the only one to see into a matter, but only as a helpful insight, 
and one among many sources. In fact, Wallis's longest quotation of Ramus is 
given to show that even one as intellectually progressive as Ramus, is quite 
conservative and laudatory towards Euclid.^? Wallis generally avoids indulging 
in debates and does not cite authors as authorities intended to substantiate his 
points, but only to help elaborate and illustrate them, either by way of support 
of what he is saying or criticism. 

Another companion prominent in Wallis's lectures, though not men- 
tioned explicitly anywhere in his lectures on Euclid is William Oughtred's 
Clavis.^? According to Wallis's account, “About the year 1647 (or the begin- 
ning of 1648) when I was but a very young Algebrist (having seen very little of 
Algebra before that time, and having nobody to shew me,) I lighted casually on 
Mr. Oughtred's Clavis of the first Edition, published in 1631,) which I read with 
great delight, and was in a few weeks pretty well acquainted with the Contents 


41 According to Feingold, Ramists in seventeenth-century England were characterized by 
anti-Aristotelianism, anti-intellectualism, and an excessive contentiousness, especial- 
ly among the youth. This is hardly the case with Wallis and reinforces Feingold's point 
that historians must be careful not to attribute Ramism to a past figure simply because 
such quotations might be found in his writing. "English Ramism: A Reinterpretation,’ in 
The Influence of Petrus Ramus: Studies in Sixteenth and Seventeenth Century Philosophy 
and Sciences, ed. Mordechai Feingold, Joseph S. Freedman, and Wolfgang Rother (Basel: 
Schwabe & Co., 2001), 128-9. 

42  Earlyinhisfirstlecture on Euclid (15 October 1651), Wallis quotes from Ramus's Prooemium 
Mathematicum (Paris: Andream Wechelum, 1567), 333. Wallis's quotation is nearly verba- 
tim and is given here as it appears in the Prooemium: "... I set forth not one mathemati- 
cal error in all of Euclid's Elements. For, it is not possible yet for us to observe by strict 
inquiry any paralogism, any false word in the whole of the Elements, which I profess to 
be a unique object of praise, and that so far I have not been able to give up anything, 
neither grammatical, rhetorical, nor logical, so that nothing has erred in grammar, rheto- 
ric, and logic.’ / ... neque ullum in totis elementis mathematicum Euclidis errorem propono. 
Nullus enim paralogismus, nulla pevdoypapia, in totis elementis, nobis quanquam severe 
inquirentibus animadverti potuit: quam laudem singularem esse profiteor, quamque nulli 
adhuc neque grammatico, neque rhetori, neque logico concedere potui, ut in grammatica, 
rhetorica, logica nihil erasset [sic]. The only significant change to the quotation made by 
Wallis was a substitution in the last line of falsi docuisset for erasset, which is only a small 
tidying of language. 

43 . William Oughtred, Arithmeticae in numeris et speciebus institutio : Quae tum logisticae, 
tum analyticae, atque adeo totius mathematicae, quasi clavis est (London, 1631). 
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of it”44 This account is reminiscent of his autobiography in which he claims 
to have mastered several months of his brother's training in arithmetic in less 
than two weeks. However, in 1647, Wallis was employed both as scribe to the 
Westminster Assembly and as curate of a London church. This does not leave 
much spare time, so his perusal of a few weeks would only have involved a few 
hours a day at most. Nevertheless, he was not only able to absorb the concepts 
and techniques of the Clavis, but even to begin using them in an original way. 


Now when I had newly read this, in Mr. Oughtred's Clavis, (being then 
but a young Algebrist,) it was one of my first Essays to go on where he 
left off, and did (in the year 1648) in imitation of his method, write a 
Discourse of Angular Sections; which I did the same year communicate 
to Mr. John Smith, (then a fellow of Queen's College in Cambridge, and 
a Professor of Mathematicks in that University; and who had before 
been Contemporary with me in Emanuel College there:) As I did also my 
method for resolving Cubick Equations, (which I found afterwards to be 
co-incident with Cardan's Rules;) with some other discoveries I had then 
made; which seemed to him not Contemptible: And diverse Letters past 
between us, on that occasion, in the months of October and November 
that year.45 


The actual text in question was eventually published as Chapters 1-5 of his 
Treatise of Angular Sections.^9 

Oughtred’s symbols appear frequently in Wallis’s lectures, a visible clue to 
how Wallis approached geometry in general, even before an audience of com- 
plete novices. Although Wallis is lecturing on Euclid, and even adhering quite 
closely to the classical form of Euclid’s proofs, he does not pass up the op- 
portunity to express the geometrical relationships in Oughtred’s form which, 
despite the relatively new nature of symbolism in geometry in the English 
scene, in his mind makes Euclid more accessible even for beginners.*” Book 2 
of Euclid's Elements is particularly suited to Oughtred's notation since there 
are many propositions dealing with squares and areas of figures. A good ex- 
ample is Proposition 11 of Book 2, "To cut a given straight line so that the rect- 
angle contained by the whole and one of the segments is equal to the square 


44 Wallis, Treatise of Algebra, 175. 

45 Wallis, Treatise of Algebra, 121. 

46 Chapters 6-9 were added in 1665. Christoph Scriba, “John Wallis’ Treatise of Angular 
Sections and Thabit Ibn Qurra’s Generalization of the Pythagorean Theorem,” Isis 57, 
no. 187 (1966): 58. 

47 Wallis, Treatise of Algebra, 66, 67. 
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on the remaining segment." Wallis avoids Euclid's proof altogether in this case 
and sets the problem up with the equation Aq + ZA = Zq. With a few substitu- 
tions the problem is solved with great speed, and it is clear to the student just 
how the answer was discovered, in place of the baffling mystery of how Euclid 
came to his own proof. One serious drawback to Wallis's algebraic solution to 
this problem is, frankly, that it does not answer the question. Wallis's solution 
gives the length of an important line segment which has the value ((3— V5)/2)Z, 
but it does not yield a solution which explains how the figure would be drawn, 
as requested in the problem. The translation of the Euclidean problem into the 
algebraic idiom has yielded a solution which has a tenuous connection with 
the problem as originally stated. This drawback is explored more seriously in 
Chapter 8. 

Wallis maintained a lifelong enthusiasm for the Clavis, even after its utility 
had been surpassed by new works on algebra. Jacqueline Stedall attributes this 
late abiding support as merely for “the honour of Oughtred and the nation.”48 
This argument which attributes nationalistic motives to Wallis is frequently 
made by modem historians in order to explain many of his actions, but it is not 
the best explanation here.*?? Rather I think Wallis was simply seeking to make 
available to others the thrill he received when he first followed Oughtred on 
the Clavis's course of instruction.5° The book was undoubtedly the beginning 


48 Jacqueline Stedall, “Ariadne’s Thread: The Life and Times of Oughtred's Clavis, Annals of 
Science 5 (2000): 58. Stedall is correct in her assessment of Wallis's undying support for 
Oughtred's Clavis, except for her argument for Wallis's influence on the fifth edition. Here 
her judgement leans heavily upon the conclusion that MS Savile 101, f. 14 is in Wallis's 
hand, which it clearly is not (see pp. 56-59). Removing this small piece carries away some 
of the fanaticism that she attaches to Wallis's love for Oughtred's book, though her overall 
assessment is correct. 

49 See Joseph F. Scott, The Mathematical Work of John Wallis (London: The American 
Mathematical Society, 1938), Ch. 9 and Helena M. Pycior, Symbols, Impossible Numbers, 
and Geometric Entanglements: British Algebra through the Commentaries on Newton's 
Universal Arithmetick' (Cambridge: Cambridge University Press, 1997), 11. "National 
chauvinism" is surely an oversimplification. Wallis's antipathy towards the French was 
specifically related to the provocations of Pascal and Fermat over the Cycloid and other 
questions, and a posthumous priority dispute concerning the geometrical advances of 
Descartes and Harriot. Wallis had no trouble admiring the original work of Frenchmen 
such as Francois Viéte and others. For ongoing discussion of Wallis's relation with 
French mathematicians see Feingold (2006), Beeley and Scriba (2008), Stedall (2012), and 
Rampelt (2014), listed in the Bibliography. 

50 “The unique achievement of the Clavis was that it brought together in one volume the 
basic rules and methods of cossist algebra and applications of algebraic methods to geo- 
metrical problems”. Stedall, “Ariadne’s Thread,” 36. Stedall explains the irony of Wallis's 
support for later editions which through numerous additions to the text ultimately spoil 
the possibility of the reading experience Wallis had on his first encounter with the book. 
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of Wallis's career in advanced mathematics, and consequently held a special 
place in his affections. 

What follows now is a brief summary ofthe larger part of one forty-five min- 
ute lecture which will hopefully give some sense of Wallis's style, attitude, and 
interests.>! This particular day's lecture,>” conducted on Saturday, 29 May 1652 
included not only the proof of the Pythagorean theorem (Proposition 47), but 
also through Propositions 45-48, a typical quantity of material for his lectures 
(Fig. 5.1). After giving the proposition in Greek and Latin, he proceeds with 
the proof in the short space of a few lines, leaving out any steps which were 
already obvious from the diagram and which would undoubtedly have been 
reproduced graphically for his students. The only addition are the notes, com- 
mon to editions of Euclid, showing that some substantial steps in the proof 
depend on Propositions 4 and 41 of Book 1. 

Wallis does not stop at the proof alone, but draws out several corollaries de- 
rived from Clavius, giving a diagram and details for one corollary, then offering 
sketches of how several others might be drawn out. The corollaries show how 
the Pythagorean Theorem may be employed in a variety of geometrical con- 
texts to yield the proportional relationships among the parts of various figures. 
This testifies to Wallis's understanding of ratio and proportion as not only part 
of the later Book v of Euclid's Elements, but a pervasive and vital part for all of 
Geometry. Although Wallis does not give any particular instructions regarding 
the remaining corollaries, one must assume that the students were expected to 
complete them on their own time for practice. 

After a brief mention of the legend regarding Pythagoras's sacrifice to the 
gods upon his discovery, drawn from Vitruvius and Proclus, he continues his 
discussion of the theorem by working out several whole-number triples which 
satisfy it. Beginning with the classic 3-4-5 right-triangle, he gives two func- 
tions, supposedly derived from Proclus, which yield sets of triples. In fact, the 
first function (1, (P—1)/2, (1*41)/2] for odd numbers does come from Proclus, 
but his second, (P, 1⁄4P?-—1, V4P?1) for even numbers, does not, and seems to be 


51 Ihave chosen Euclid's proof of the Pythagorean Theorem for several reasons. First, it is 
from Book 1, so any student who attempted even a little of Euclid during their studies in 
Oxford would have been confronted with Wallis's presentation of the proof. Second, even 
those less versed in geometry will be familiar with the theorem. Third, this proof involves 
areas, rather than the mere lines and angles of most of the proofs in Book 1, giving it a 
level of complexity, albeit humble, representative of the rest of Euclid's Elements. The 
important outcome of this added complexity is, of course, the dimensional differences 
between lines and surfaces, opening up room for a discussion later on of the relationship 
between arithmetic and geometry, algebra, and the errors that may arrive in those con- 
texts as dimensions begin to exceed just one. 

52 Lecture 32. Bodl. MS Don.d.45, f. 46. 
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FIGURE 5.1 Wallis Lectures on Euclid, Bodl. MS Don.d.45, f. 46r 
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his own invention. Wallis confirms the veracity of these triples by applying the 
theorem to them, which involves raising certain elements to the fourth power 
(P^). He notes that these functions do not exhaust the possibilities of whole 
number triples that may be generated and gives the beginning of a list of them. 
Whether he took these from some other source or generated them himself is 
not mentioned, yet it would not have been beyond his ability to simply make 
them up at will. 

While Wallis completely ignored Euclid's proof in the above example of 
Book r1, Proposition u, in the case of the proof of the Pythagorean Theorem, 
the symbols provide a mere transliteration of Euclid's proof, a handy summary 
for the student, fitting a whole book of Euclid on a single page, in this form 
(Fig. 5.2). This geometrical shorthand often employed to reproduce Euclidean 
proofs shows that the use of symbols alone does not signify a revolution in 
mathematics, however useful as a tool of pedagogy.®? The use of symbols, and 
even the theorems of algebra were as old as Diophantus. What remained was 
the more difficult conceptual issue regarding the relationship between arith- 
metic and geometry. Wallis made inroads on this conceptual problem, not 
merely by using the popular symbols in his lectures to his young hearers, but 
by lecturing on arithmetic and a bit of algebra first, then proceeding with sev- 
eral years’ worth of geometrical lectures which made constant reference to 
arithmetic and algebra.*^ This had the effect of building algebra into a new 


53 This symbolic shorthand for the proofs in Euclid's Elements is also found in Samuel Foster, 
Miscellanies, or Mathematical Lucubrations of Mr. Samuel Foster Published and Many of 
Them Translated into English by the Care and Industry of John Twysden (London, 1659), 
in an Appendix by John Leeke, entitled “Aequations arising from a Quantity divided into 
two unequal parts: And the Second Book of Euclides Elements, Demonstrated by Species" 
where he gives Book 11 of the Elements in symbolic form. Of course, Isaac Barrow's handy 
Euclid is almost entirely in this form. Isaac Barrow, Euclide's Elements; the Whole Fifteen 
Books Compendiously Demonstrated (London: R. Daniel for William Nealand, 1660). 

54 One further note here on the use of symbols: Wallis normally uses Oughtred's symbols 
such as Aq for A quadratus, or A?. However, in the example of functions used for gener- 
ating triples, Wallis employs numeric exponents to represent what would otherwise be 
given in Oughtred's form. It may be that Wallis was dealing with an arithmetic issue and 
therefore conceived of A times A more as numeric multiplication than as a geometrical 
area (quadratus). Or, it may be that he required a fourth power (P^) which is more eco- 
nomically represented with an exponential '4' than by Oughtred's ‘Aqq’. But Wallis's use 
of the Cartesian exponential notation is not necessitated by either of these causes and 
may be nothing more than a haphazard variation of style. The point is that while Wallis 
usually uses Oughtred's symbols, he is not a slave to them. Historically, the presence of the 
numeric exponent notation may be evidence that Wallis has now read Schooten's 1649 
edition of Descartes's Geométrie, since Descartes was responsible for this orthographical 
innovation. 
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FIGURE 5.2 Wallis provides an end of term review for the first 12 Propositions of Book 1 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


112 CHAPTER 5 


generation's plausibility structures for geometrical argument and thought. 
Clavius never moves much beyond a mention of the 3-4—5 right-triangle in his 
lengthy discussion of Proposition 47, but Wallis discusses a completely arith- 
metic matter in his lecture. There is nothing particularly geometrical about 
triples of numbers which are proportional as 3 to 4 to 5, except for the accident 
of nature that a triangle with sides of such proportions is a right triangle, and 
thus satisfies the Pythagorean Theorem. Wallis could just as easily have been 
discussing triples with proportions 7 to 9 to 13. What his students would dis- 
cover in this particular lecture is that pure arithmetic, operating totally inde- 
pendent of geometry, may still bear relation to it, so that if you draw a triangle 
with sides proportional as 7 to 24 to 25, it will be a right triangle. This is just as 
valuable as the algebraic proof of Book 11, Proposition n for creating a genera- 
tion of mathematical practitioners undaunted by the incursion of arithmetic 
into geometry. 


4 Conclusion 


John Wallis was the successor to Henry Savile in spirit as much as in reality. 
Like Savile's lectures on the A/magest, Wallis was not afraid to bring difficult 
mathematical subjects to his audience. In fact, it was necessary to do so, for 
the sake of the nation and the future of the discipline. In addition, Wallis 
followed Savile in remaining a humanistic mathematician, pursuing textual 
projects apart from, or even integral to mathematical projects. Wallis fulfilled 
his benefactor's dream by making mathematics an acclaimed subject of study 
within the university. Further, by the time of Wallis's death, England's repu- 
tation in mathematics matched or exceeded the “Swinesheads, Bacons and 
Wallingfords" about whom Savile had reminisced. 

The significance of what has been presented in this chapter will be missed 
entirely if we forget the audience of undergraduate students who took in 
Wallis's unique lectures. The setting of Wallis before his audience will be de- 
veloped more fully in Chapter 7, but it is useful now to anticipate that scene. 
Mathematics was of little use to parish priests, lawyers, and physicians, and 
before 1650 was poorly regarded by gentleman. These groups account for just 
about anyone who would have attended a university in the seventeenth cen- 
tury. Wallis made mathematics more appealing by integrating it into human- 
istic studies as well as easing the learning process by application of the new 
algebraic methods. Chapter 7 will show how Wallis argued that mathematics 
was appealing on its own merits. This had the effect of training up several gen- 
erations of gentleman and professionals capable of appreciating (and using) 
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the mathematical and philosophical advances which were to explode onto the 
scene in their own lifetimes. 

For Wallis, mathematics, like any other human activity, had a history. Part 
of Wallis's mathematical salesmanship was making that history known, as 
well as putting himself and his own work into that history. Examining Wallis's 
appropriation and manipulation of that history is one of many ways of un- 
derstanding his interior ideas and motivations. His history of algebra is an 
obvious instance, which put mathematics onto the map of human sciences, 
gave readers the ability to navigate around its various sub-disciplines, and 
offered foresight towards the realm of future discoveries. More importantly, 
the history of mathematics (as articulated by Wallis) also showed that math- 
ematical discourses have been various, yet many times equally capable of rep- 
resenting realities and solving problems. This was no mere artifact of curiosity, 
but was a regular part of Wallis's teaching method. Such a procedure trained 
students to see alternate discourses as viable options. Furthermore, it created 
a general philosophical ethos more receptive to the recent developments in 
natural philosophy. This ethos was no less important in theology, as Chapter 6 
will now demonstrate. 
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Doctor of Divinity 


In the spring of 1654, Wallis performed the exercises required for the degree 
of Doctor of Divinity, and it was awarded to him in that year's Act. The ques- 
tions posed and his answers were later published in his Opera (hereafter, 
"Quaestiones Theologicae"). On 24-26 May 1654, Wallis delivered a series of 
three lectures in Latin (according to statute), choosing Paul's epistle to Titus for 
his text. On 8 July he argued two of three proposed questions on the Saturday 
Vespers which preceded the commencement of the annual Act.? Joshua Hoyle, 
a former member of the Westminster Assembly was the Regius Professor of 
Divinity who administered the exam.? The three questions posed for Wallis's 
doctor of divinity exam represent a summary of some of the most important 
issues to English Protestants in the middle of the seventeenth-century, and 
will serve here as a rubric for discussing Wallis as a theologian. The first, “Does 
divine election depend on the previous free act of the creature?" addresses pre- 
destination, or, more specifically, the ordo salutis, and debates over Calvinist 
and Arminian interpretations of human free will and God's sovereignty. The 
second, "Does the power of the Gospel minister extend to the members of only 
one particular church?" is aimed at identifying the disputant's views of church 
government. These questions seem to have been derived quite naturally from 
the sermons Wallis had delivered over a month before the Act. At the end of 
May, when he preached on Titus, he spoke explicitly of election and the divine 
decrees as well as ordination to the ministry and the ministerial office.^ The 
third, "Are the children of believers to be baptized?" is concerned with wor- 
ship, particularly the sacraments, and covenant theology in general. Due to 
the focus of Paul's epistle Wallis said little then on the nature of Christian wor- 
ship, so itis possible that the third question was the contribution of the Regius 
professor. Having exhausted his time on the first two questions, no answer was 
provided for the third. 


1 OM 3(Misc).239-249. 

2 The statutes allowed the candidate to choose from a range of texts or subjects to exposit, as 
wellasthe questions, so long as they were posted beforehand. See G. R. M. Ward, trans., Oxford 
University Statutes. Vol. 1. Containing the Caroline Code, or Laudian Statutes, Promulgated A.D. 
1636 (London: William Pickering, 1845), 62—69. The lectures and questions were later pub- 
lished in OM 3(Misc).225-249. 

3 Ward, Oxford Statutes, 62. 

4 OM 3(Misc).226-27, 230. 
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The answers which Wallis provided (and later published) are a fitting sum- 
mary of Wallis's career as a theologian. Here we clearly see that Wallis car- 
ried the theology of Emmanuel College and the Westminster Assembly into 
his professorship in Oxford. But he was no slave to tradition since, as we will 
see below, he was willing to oppose colleagues on theological points, as well as 
creatively adapt some of the most crucial doctrines of the Reformation. 


1 Dogmatics and the Distinctions of Reason 


11 The Decrees of God 

Among those Protestants who subscribed to the Predestinarianism expressed 
in the Canons of the Synod of Dordt (1619), or the Westminster Confession of 
Faith (1647), there was still room for disagreement on finer points. In particu- 
lar, all those who called themselves Calvinists could yet be divided into three 
categories with respect to the order of the divine decrees. These positions were 
known then as Infralapsarianism, Supralapsarianism, and Amyraldianism.5 
These differing positions arose by variously ordering God's decrees made in 
the process of his foreordination of human destinies. The point of contention 
between infralapsarians and supralapsarians was whether God executed his 
decree of election before or after his decree to permit the Fall. The difference 
was important because it determined how one responded to the anti-Calvinist 
rebuttals of Roman Catholics and Arminians. 

The distinction between Infralapsarianism and Supralapsarianism was not 
known to the sixteenth-century reformers (in those terms), so it is neither pos- 
sible nor wise to attempt to determine their views on this question. But by 
the seventeenth-century, as a result of debates with those such as Arminius, 
these distinctions had been made. Among English divines, Infralapsarianism 
seems to have been the standard view. It seemed reasonable to most that God 
would certainly not elect souls for salvation out of a pure mass, but out of a 
fallen race, otherwise election would seem totally unwarranted. God's decrees, 
if they are to be ordered, ought to follow a logical order: creation, Fall, election, 


5 Amyraldianism, or “hypothetical universalism’, was something of a minority and is beyond 
the scope of the present discussion. For a dogmatic presentation, see B. B. Warfield, The Plan 
of Salvation (Avinger, Tex.: Simpson, 1989), Ch. 5. For an excellent historical account germane 
to Wallis’s environment see Jonathan D. Moore, English Hypothetical Universalism: John 
Preston and the Softening of Reformed Theology (Grand Rapids: Eerdmans, 2007). 

6 B.B. Warfield, "Predestination in the Reformed Confessions,’ in Studies in Theology, vol. 9 of 
The Works of Benjamin B. Warfield, 10 vols. (Oxford: Oxford University Press, 1932), 230. 
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etc. Yet some of the most respected among English divines, such as William 
Perkins and William Twisse, had a strong supralapsarian bias. 

Wallis carefully read William Twisse's Vindiciae Gratiae. Around 1640-41, 
when Wallis wrote the draft of what was later published as Truth Tried, he 
also wrote a document which he subsequently referred to as “some animad- 
versions on Twisse" but it was never published. In 1641, this manuscript was 
loaned to Walter Adams, a fellow of Emmanuel, and who seems to have been 
one of Wallis's friends while there." The manuscript is next mentioned in a 
letter to Richard Baxter in 1652. Wallis loaned it to him, indicating that he did 
not have time to copy the document and would like his original returned. At 
one point in his lengthy letter to Baxter, Wallis gives a precis of his observations 
on Twisse. 


I conceive it far? safer, & more agreeable to the nature of Gods Decrees, 
to make these (& all other his decrees whether de fine or de mediis) to bee 
coordinate (or rather one simple act about a compound object) then to 
make them subordinate; though, it is true, the things decreed have oft 
times a subordination amongst themselves, & that they should so have 
was allso decreed. Of this I had occasion divers years ago to write some- 
what largely, by way of animadversion on Dr Twisse's Vindicae Gratiae.? 


Twisse's Vindiciae Gratiae, a mammoth volume on Predestination, was his 
most important work and most likely earned him the offer of divinity lecturer 
at Franeker.!° 

As far as the divine decrees are concerned, Wallis's views expressed in 
Quaestiones Theologicae are in almost complete accord with Twisse's own 
remarks on the topic. This not only provides us with a good source of Wallis's 
ideas, but also suggests that Wallis's lost manuscript “Animadversions” was not 
so much a refutation as perhaps an elaboration, or at least only a fine tuning 
of what Twisse had said. If a difference can be discerned between the two, it 
is that Twisse, in his efforts to defend predestination, tends towards the supra- 
lapsarian view in his discussions. He is clear, however, that he does not mean 
to take this position over the other, only because the matter of order in the 


CJW 1.2, 60. 

Reading "far" (DWL MS Baxter Treatises 21(2), p. 13) instead of "for" (cyw 1.60). 

CJW 1.60. 

10 William Twisse, Vindiciae gratiae, potestatis, ac providentiae dei. Hoc est, ad examen libelli 
Perkinsiani de praedestinationis modo et ordine, institutum a Iacobo Arminio, responsio 
scholastica, tribus libris absoluta (Amsterdam: Ioannem Ianssonium, 1632). 


oOo ON 
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decrees is not an essential part of the doctrine of predestination. In a post- 
humous work published a year before Wallis was made a doctor of divinity, 
Twisse explains, 


And as for ordering of the decrees, which here is added to compleat the 
main (ytotyevov [thing to be discovered], as here is pretended; that in my 
opinion, is so farr off from being the main @ytobpevov, as that it is not to be 
accounted any Cytovpevoy, at all Theologicall, but meerly Logicall. Let the 
condition of the decrees be rightly explicated according to Divinity, and 
we shall have no need at all of Divinity for the right ordering of them." 


Twisse is attempting to avoid a body of New Testament exegesis aimed at draw- 
ing out the precise order of divine decrees, no doubt with Perkins in mind. 
None of this is necessary, he argues, if we simply recognize that the question 
is logically (read "rationally") motivated, and therefore is just as easily handled 
in a logical fashion. 

Twisse answers the logical query with a distinction between God's eternal 
intentions (his decrees) and his temporal execution of them. 


Again, it ought to be added that faith is before the decree concerning 
salvation, still, from God's intending, salvation will be prior. Therefore, 
it will still be afterwards in execution, and God will first crown us with 
salvation, rather than imbue us with faith, which is no less a most abhor- 
rent paradox and at the same time from common reason and experience. 
Truly, whoever will say that just as by their faith salvation is afterwards in 
execution, will also say that divine things are first in intention. It seems 
that nothing aggreable to reason fails to affirm it.!? 


Or, to put the matter more succinctly, "that decree is eternal, while the execu- 
tion is in time."? Twisse insists that his own perspective on the order of the 


11 William Twisse, The Riches of Gods Love unto the Vessells of Mercy, Consistent with 
His Absolute Hatred or Reprobation of the Vessells of Wrath. Or An Answer unto a Book 
Entituled ‘Gods Love unto Mankind, Manifested by Disproving His Absolute Decree for Their 
Damnation.' (Oxford, 1653), 4. 

12 Porro sit fides sit prior decreto de salute conferenda, etiam prius erit intenta à Deo quam 
salus; ergo etiam posterior erit in executione, et Deus prius coronabit nos salute, quàm im- 
buet fide, quod non minus est paradoxon et à communi ratione simul atque experientia ab- 
horrentissimum; Salutem vero sicut in executione posteriorem, ita in intentione divina, ipsa 
fide priorem esse quisquis dixerit, nihil non rationi summé consentaneum affirmare videba- 
tur. Twisse, Vindicae Gratiae, Preface, 7b. 

13 Twisse, Vindicae Gratiae, 1.1452. 
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divine decrees is itself nothing more than an elaboration of Keckermann's 
answer to the question, "Whether God simply elected without any respect to 
the Fall, or whether indeed he made a certain choice from an already fallen and 
corrupt mass of the human race." ^ Keckermann, familiar to any seventeenth- 
century university undergraduate for his introductory logic text, responds 


that the decree of election may be considered in two ways: First, with 
respect to the end, viz. eternal life; and as such the fall is not a neces- 
sary consideration because the fall is not the end of this means, but more 
an impediment. Second, the decree is able to be considered by this rea- 
son, not only of the man whose fragile condition was foreseen by God, 
but also with respect to the sort of condition humanity will have in the 
future, viz. redemption and regeneration, and thus the decree of election 
necessarily includes respect and consideration of the Fall. 


Keckermann provides here a rationalized means/end description of the su- 
pralapsarian position, as well as answering the infralapsarian objection that 
Supralapsarianism ignores the fact that sin is what makes election necessary. 
He explains further that the difficulty occurs when we try to understand God's 
eternal workings according to our temporal considerations of logical order.!6 
Justification can be found for the eternal/temporal distinction on this question 


14 Utrum Deus elegerit simpliciter sine ullo respectum ad lapsum, an vero ex massa iam lapsa 
et corrupta humani generis, quendam delectum fecerit. Twisse, Vindicae Gratiae, 1.50b— 
31a. Bartholomaeus Keckermann, Systema SS. theologiae, tribus libris (Hanover, 1607), 
298. Twisse refers to this as “the famous question’, testifying to its prevalence among 
theologians. 

15 Electionis decretum dupliciter posse considerati: Primo, respectu finis, videlicet vitae ae- 
ternae; et sic non fuisse necessariam considerationem lapsus; quia lapsus non est medium 
huius finis, sed potius impedimentum. 2. Considerari posse decretum hoc ratione tum ipsius 
hominis, cuius fragilis conditio à Deo preuidebatur; tum etiam mediorum, qualia respectu 
humanae conditionis futura erant; videlicet redemptionis et regenerationis, et ita decretum 
electionis includere necessarió respectum et considerationem lapsus. Keckermann, Systema 
Theologiae, 298. 

16 Decretum enim, ut diximus, de fine ac mediis est aeternum; sed non propterea medio- 
rum et finis collatio siue largitio est aeterna, sed sit in tempore. Keckermann, Systema 
Theologiae, 298. An abbreviated explanation can also be found in the chapter on cause 
in his Logic. Potest etiam dici finitum, quia fine determinetur et quasi finiatur; sic vocatio, 
justificatio, et sanctificatio, sunt destinata vitae aeternae; quia ad hanc, ut media ordinan- 
tur. Bartholomaeus Keckermann, Systema logicae, tribus libris. Adornatum, pleniore prae- 
ceptorum methodo, et commentariis scriptis ad praeceptorum illustrationem et collationem 
cum doctrina Aristotleis, atque aliorum, tum veterum, tum recentium logicorum sententiis 
ac disputationibus (Hanover: William Antony, 1613), 174. 
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from Rom 8.29 where Paul himself distinguishes the decree (predestination) 
from the execution of the decree (calling, justification, glorification). 

Wallis propounded the same means/end argument, but referred to it as 
God's decrees in consideratione Morali, using the term moralis metonomically. 
In this view, the foremost decree of God is the blessed state of mankind which 
is carried out by means of creation, fall, and redemption. Like ethical reason- 
ing which looks first to the Good, and then to the means by which it may be 
achieved, God decrees salvation, and then the means to salvation. Wallis names 
the infralapsarian ordering of God's decrees in consideratione Physica, since it 
appears to follow the causal order of physical things in nature. The decree of 
creation must precede the decree to permit the fall of mankind, which in turn 
must precede the decree of election since there is no need of the latter without 
the former. “For creation is able to be decided, even if the fall does not follow, 
but not the fall without the creation"? Fall and redemption are regarded as 
cause and effect, where the effect is not possible without the preceding cause.!® 

Wallis's language here is plain: the expression in consideratione shows that 
the problem may be equally explained in two different sets of terms.!? He also 
uses the expressions "in the genus of the end" *under the order of the Good", 
or “the order of the effect.” The elements of the ordo salutis may be considered 
according to different manners of speaking, resulting in the opposing posi- 
tions. Wallis thus agrees that the two viewpoints are merely a difference of 
perspective, namely the eternal versus the temporal. The temporal (infrala- 
psarian) view is the more natural intuition, which is why Keckermann and 
Twisse spend so much more time explaining matters from the eternal perspec- 
tive. This is especially necessary to undermine the Arminian position which is 
founded on strictly temporal reasoning. Their emphasis, however, should not 
mislead us into thinking that they are advocating the supralapsarian view over 
the infralapsarian. Such a conclusion would fundamentally misunderstand 
their whole point, which is that such views are a matter of limited perspectives. 

John Owen's book, The Doctrine of the Saints Perseverance, was published 
in Oxford in the same year as this exam, in response to John Goodwin a noted 
Arminian. At one point he addresses Goodwin's argument of the apparent 
overdetermination of human action and divine action. Goodwin says, *what 


17 -~ creatio enim decerni posset, etiamsi lapsus non sequeretur, non autem lapsus sine cre- 
atione. OM 3(Misc).244. 

18 Wallis is not the only one to use such terminology. See Keckermann, Systema Logicae, 83. 

19 Discussing the Trinity (treated below), Wallis uses the same language. “And what hinders 
but that the same God, distinguished according to these three Considerations, may fitly 
be said to be Three Persons?" Three Sermons Concerning the Sacred Trinity. 1691 (London: 
Thomas Parkhurst, 1692), 61. 
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place is there left for a Morall inducement, where a Physicall necessity hath 
done the execution, & sufficiently raised & ingaged the will to action, with 
what congruity of Reason, yea or common sence, can a Physicall necessity 
be superinduced.” Owen remarks that it is an old objection, “a hundred times 
repeated and insisted on in this contest.’2° The language here of "moral" and 
“physical” is not novel in theological discourse, and so it is not surprising that 
it is similar to what was said above, but the theological question is distinct, 
though related in an important way. Wallis is concerned with the two views 
of God's decrees, Goodwin and Owen with free will and predestination. The 
issues are different, but the terminology captures an analogous philosophical 
problem where two separate orders create conflicting accounts: of the decrees, 
the temporal and eternal; in the realm of action, determination and free will. 
In each case, the "physical" maps to the former, and the *moral" to the latter. 
Owen replies with Scriptural principles, but not with philosophy, neglecting 
the tools offered by Wallis (further explained below) to resolve the tension, 
either because this work was already finished at that time, or perhaps such 
philosophy was not to his taste. 

Wallis again employed the moral/physical terminology almost half a cen- 
tury later, this time in English, and in the sense used in the Goodwin and Owen 
exchange. Philip Beeley has shown that Wallis used the terms in an entirely 
different context: natural philosophy.?! The issue, as discussed in the pages of 
the Philosophical Transactions in 1701, concerned the possibility that England 
and France were once connected by a strip of land. The discussion is typical for 
the journal, ranging over evidence such as tides, erosion, the silting of rivers, 
and several fossils that first provoked the discussion. Also included are refer- 
ences to Plato's account of the submerged city of Atlantis, and other classical 
sources. To these arguments, Wallis adds two more: that there is a linguistic 
connection between the "Ancient Gauls and Britains" and that there was com- 
munication between those in Gaul and the Druides of Brittany. These argue for 
an easy land connection at some time in the past. Wallis remarks, “though it 
be not a PAysical Argument ... is a good Moral Inducement, in Confirmation of 
them.”?? Beeley explains that Wallis employed the argumentative strategies of 
both the Royal Society, in his physical explanation, and the literary arguments 


20 John Owen, The Doctrine of the Saints Perseverance, Explained and Confirmed (Oxford: 
Leonard Lichfield, 1654), 322-23. 

21 Philip Beeley, "Physical Arguments and Moral Inducements: John Wallis on Questions of 
Antiquarianism and Natural Philosophy," Notes and Records 72, no. 4 (20 December 2018): 
413-30. 

22 John Wallis, “A Letter of Dr John Wallis ... To Dr Hans Sloane ... Relating to That Isthmus, 
or Neck of Land, Which is Supposed to Have Joyned England and France in Former Times, 
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of antiquarians and historians.?? The language of “physical argument" and 
*moral inducement" indicates (however more loosely in this instance) mul- 
tiple discourses—even if incommensurable qua discourses, as different as 
natural philosophy and antiquarianism. This instance further illustrates the 
pervasive role of such thinking across disciplines in Wallis's corpus. 

Returning to his exposition of the divine decrees, we witness Wallis arguing 
on both sides, as any good logician could be expected, but he goes a step fur- 
ther by reconciling the two positions. His resolution lies in the recognition that 
the distinctions between the various divine decrees, whatever order we may 
choose to assign to them, are somewhat arbitrary. "Therefore, we imagine the 
decrees of God many or fewer, and we order each by one method or another, 
yet each is not so much really distinct as rationally, doubtless as inadequate 
concepts of the same indivisible decree.?4 Although it is not surprising at this 
point to see Wallis taking this route, it is of particular significance here because 
Wallis makes this statement just after he refers to Rom 8.29-30, the classic text 
which testifies to the ordo salutis. Paul says here, “For whom He foreknew, He 
also predestined ... and whom He predestined, these He also called; and whom 
He called, these He also justified; and whom He justified, these He also glo- 
rified.” The Bible itself is sanctioning the distinctions which Wallis identifies 
as mere distinctions of reason. This observation, though not made by Wallis 
himself, reveals his understanding of the Scriptures as a text accommodated 
to human capacity, rather than as a direct or literal statement of God's nature 
and actions. Although the Bible is given in a form suitable to the faculties of 
reason, we should not therefore limit God by such distinctions. Wallis is happy 
then, by means of the inadequate concepts principle, to wipe away the conten- 
tions between supralapsarians and infralapsarians. Though these parties may 
"distinguish partitions in more decrees, yet they are only distinct by reason, not 
in reality." The reality is God's simple act—the great creation-fall-redemption- 
glorification complex—which we must divide into subordinate parts in order 
to understand it.?* So far as we know, this was the central point of Wallis's now 


Where Now is the Passage Between Dover and Calais," Philosophical Transactions (1683— 
1775) 22 (0967-79): 968. 

23 Beeley, “Physical Arguments and Moral Inducements,’ 426. 

24 Siye igitur plura sive pauciora supponamus decreta Dei, eaque nunc una nunc alia methodo 
disponamus; sunt tamen ea non realiter, sed ratione tantum distincta, nempe ut inadaequati 
conceptis eiusdem indivisi Decreti. OM 3(Misc).243. 

25 Sedet pariter concessum fore judico, haec omnia edoem simplici voluntatis actu, quod ad 
ipsum Deum attinet, decerni: posse tamen hunc actum vel decretum, per inadaequatos intel- 
lectus nostri conceptus, in plura decreta partialia distinqui, sola tamen ratione, non realiter, 
distincta. OM 3(Misc).243. 
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lost animadversions on William Twisse’s Vindiciae Gratiae, and also appears at 
points in his first publication, Truth Tried. From that early stage in his career, 
Wallis was asserting not only that the decrees of God are to be conceived as 
such, but even the distinctions within God’s knowledge which fuel the debate 
concerning election are equally mere distinctions of reason.?9 The difficulties 
which arise within the doctrine of predestination are “plainly logical contro- 
versies, more than theological, and in fact (because it does not come to rare use 
in this manner of controversies), this, that, and finally a third thing, will be true 
in various respects, and may be able conveniently to be affirmed"? 

Wallis's explanation of the divine decrees, as seen in his answer to the first 
question of his doctoral exam, agrees with post-Reformation Reformed ortho- 
doxy, if not borrowing much of its language from it. Yet, he advances from this 
position by drawing the whole debate together under the head of the distinc- 
tions of reason and the inadequate concepts of a thing. The fact that both the 
infralapsarian and supralapsarian sides were matters of perspective was un- 
derstood clearly enough by Twisse and others before him, but Wallis articulates 
this insight more explicitly through a set of Scholastic terms already familiar to 
him. He takes the next step by plainly stating that the difference of viewpoint 
is merely a function of the limited nature of our mental faculties. The debate 
is fitted neatly into the workings of the distinctions of reason. As he explained 
in his letter to Baxter, "I conceive it far safer, & more agreeable to the nature 
of Gods Decrees, to make these ... to bee coordinate (or rather one simple act 
about a compound object) then to make them subordinate"? The reason that 
they are coordinate is that the decrees of God are all eternally bound up in the 
being or reality of God; there is no real distinction in them because there are 
no real distinctions within God. The subdivided decrees of election, regenera- 
tion, and so forth function like the distinctio rationis ratiocinatae which is not 
a real distinction, yet not entirely intellectual as well. These subdivisions have 
a reality in God's simple and eternal decree for the future state of all his saints. 
The various decrees are "coordinate" in reality, but separate conceptually. The 


26 “The distinction between Scientia simplicis Intelligentia, and Scientia Visionis, if it be 
taken only for distinctio rationis (and I suppose none ever tooke it otherwise) may well 
enough be admitted." John Wallis, Truth Tried: Or, Animadversions on a Treatise Published 
by the Right Honorable Robert Lord Brook, Entituled “The Nature of Truth, Its Union and 
Unity with the Soule," Which (Saith He) is One in Its Essence, Faculties, Acts; One with Truth 
(London: Samuel Gellibrand, 1642), 96. 

27 Quae quidem, si quid ego judico, est plane Logica controversia, potius quam Theologica: et 
revera (quod eismodi controversiis non raro usu venit) et hoc, et illud, et tertium denique, 
vario respectu verum erit, et commode possit affirmari. OM 3(Misc).244. 

28 Cyw1.60. 
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question of order, then, is somewhat arbitrary since we might divide up the 
decrees in one way, and then another. Of course, the terms for the decrees are 
not entirely arbitrary because it is the Scriptures which motivate the divisions 
in the first place. 

Wallis runs into problems when he goes against his own acceptance of the 
limited nature of such explanations and attempts to take them farther than 
philosophical reasoning is capable. For instance, in the midst of his explana- 
tion of the means/end case, Wallis refers to the Good and the Appetite, where 
we take the Good as the end, and the Appetite as the means. The appetite in 
Aristotle is the moving agent. But this appetite is established, determined, or 
at least described by the end towards which it aims (e.g. hunger as appetite 
for food).?9 As a result, the means is simultaneous and coordinated with the 
end. Though we make a distinction between the two, they are one in reality. 
Wallis’s next move is to then apply the Aristotelian understanding of the 
Good and Appetite, to the terms of the ordo salutis, draw out a consequence 
of those ideas, and then apply that conclusion to the case of the ordo salutis. 
But how can he be sure that rules of Aristotelian discourse apply to the set of 
terms in the ordo salutis, let alone sustain the conclusion he gives? There is no 
innate connection between the terms of the ordo salutis and the terms of the 
Good and Appetite explanation. Wallis has only maintained an analogical link 
between the two, argued a conclusion on the Aristotelian side, then imputed it 
to the terms on the other side of the analogy. It has a degree of rhetorical per- 
suasion, but has not made the case deductively from the original terms of the 
ordo salutis. The fact that Wallis is arguing analogically with his terms is more 
obvious in his sermon The Resurrection Asserted where he explains how Enoch 
and Elijah experienced a resurrection before Christ had come to make such 
resurrection possible. “For though, in a Physical Causality, the Effect is never, 
in time, before the Cause: Yet, in a Moral Causality, it may be. As, when a Debt 
is Acquited, a Captive Released, an Inheritance Purchased, and accordingly 
Injoyed, upon prospect of a Price or Ransome, to be payd, by the Surety, some- 
while after."3? Granted, there is a similar relation between God's prior decrees 


29 “If, then, there is some end of the things we do, which we desire for its own sake 
(everything else being desired for the sake of this), and if we do not choose everything 
for the sake of something else (for at that rate the process would go on to infinity, so 
that our desire would be empty and vain), clearly this must be the good and chief good." 
Nicomachean Ethics, 1094a19—21. Aristotle, The Complete Works of Aristotle: The Revised 
Oxford Translation, ed. Jonathan Barnes (Princeton: Princeton University Press, 1984), 
2.1729. 

30  JohnWallis, The Resurrection Asserted: In a Sermon Preached to the University of Oxford on 
Easter-Day, 1679 (Oxford: James Good, 1679), 15. 
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and subsequent actions and the process of acquittal or payment, but how does 
the reality of the analogue reinforce the conceptual legitimacy of the original? 
This defect in Wallis's arguments will appear again in Chapter 8 when discuss- 
ing the relationship between geometry and algebra. 


1.2 The Trinity 

The inadequacy of human terms to describe divine things is no more clear and 
perceptible in Christian theology than in the doctrine of the Trinity. God is 
three and he is one—a flat contradiction. The orthodox solution to the paradox 
accepted by nearly every branch of Christianity—East and West, Protestant or 
not—is to distinguish different senses of the three and the one. So, there are 
three persons (personae, óroctácsc), and one substance (substantia, obcia). 
Even in the fourth century when these terms were codified, it was still neces- 
sary to make further qualifications in order to repel Arian ideas.?! The tradi- 
tional formula steers around the center of the problem, offering a true, but 
incomplete expression of the divine being by distinguishing between different 
senses of the three and one. Wallis confronted the matter directly by acknowl- 
edging from the beginning that human language is fundamentally incapable of 
comprehending the nature of the Trinity. 

Wallis first began giving particular consideration to the Trinity while a min- 
ister in London in the 1640s.32 The Westminster Assembly had already faced 
the anti-Trinitarianism of John Biddle, so Wallis was not unaware of current 
debates on the question. Throughout his career, his writing on the Trinity, 
which spanned from this time to as late as 1691, was always directed towards 
the rising prevalence of Socinianism in England. His most noted discussion of 
the doctrine was expressed in the publication of his Eight Letters on the Trinity, 
which appeared in 1690-91.33 Here he answers letters of several persons, 


31 The Nicene Creed as formulated at the Council of Nicea in 325 stated what have be- 
come the classical terms of the Trinitarian formula, but also anathematized explicit 
Arian expressions just to be safe. The formula used today derives from the Council of 
Constantinople in 381, and does not include the anathemas. 

32 This is testified by Wallis in a brief preface to a collection of three sermons on the Trinity 
which he published in 1691. The first of these was preached to the university in 1664, but 
is a reworking of a sermon or lecture which he claims to have delivered twenty years 
earlier. Wallis, Three Sermons Concerning the Sacred Trinity. 1691. The Latin text of these 
sermons produced for his Opera contains numerous additions throughout the text. 
OM 3(Misc).301-332. 

33 See Jason M. Rampelt, "Three Persons in One Man: John Wallis on the Trinity" unpub- 
lished Th.M. thesis (Philadelphia: Westminster Theological Seminary, 2002). The follow- 
ing section builds on research and conclusions presented in Chapters 4—6 of that thesis. 
See also, Philip Beeley and Siegmund Probst, “John Wallis (1616-1703): Mathematician and 
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often anonymous, though many times traceable to the Socinian Stephen Nye. 
Within this interchange, Wallis attempts to articulate and defend the orthodox 
doctrine from several different angles, but the main theme of them all is that 
the Trinity is ultimately ineffable, and any human description will fail on close 
scrutiny. We should not, however, on these grounds, reject the doctrine, but 
rather, view them all as pointing towards a distinct reality. The more descrip- 
tions the better, since they work together to pick that which cannot be compre- 
hended under any one of them individually. 

It is on this basis that Wallis exercises freedom of language in his expres- 
sion of the doctrine. If the traditional term persona proves a stumbling block 
to the anti-Trinitarians, then it may be abandoned for the sake of argument. 
Let us, then, simply say that there are three "somewhats" within the Godhead. 
"But what is it that is thus pretended to be impossible? 'Tis but this, that there 
be three somewhats, which are but one God: and these somewhats we com- 
monly call persons. Now what inconsistence is there in all this? That Father 
Son, and Holy Ghost are three, is manifest; and are in Scripture language 
distinguished."?^ The word persona, or its Greek counterpart óoctáctc is not so 
much a self-sufficient description of the divine being as it is a placeholder for 
a reality that is described by numerous places in Scripture. Though not articu- 
lated by Wallis himself, an algebraic analogy seems appropriate here. The word 
persona is like an algebraic variable, standing for a value which is determined 
by other values in an equation or equations. The letter of the variable might be 
changed, but the value will be determined by factors outside of the character 
we choose for it. Likewise, the meaning of persona has its value from places in 
Scripture, not from the word persona itself. As a result, the term may be altered 
however necessary in order to encapsulate biblical teaching conveniently. 
But such liberty of expression, especially as Wallis attempts to make certain 
aspects of the Trinity more rational, were easy to turn against him. Stephen 
Nye, writing in response to the first four of Wallis's letters, offers a modalistic 
reading of Wallis's own words which could be appropriated by a Socinian. 


If this be Dr. Wallis his Abiding Sentiment, concerning the Trinity; then 
if it be below his Character and Dignity, to permit himself to be called a 
Sabellian, or a Socinian; the Socinians and Sabellians, in honour of him, 
are content to be called Wallisians. And if you ask a Sabellian, How God 


Divine,” in Mathematics and the Divine: A Historical Study, ed. T. Koetsier and L. Bergmans 
(Amsterdam: Elsevier, 2004), 450—52. 

34 John Wallis, The Doctrine of the Blessed Trinity Briefly Explained in a Letter to a Friend 
(London, 1690), 9. 
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the Creator, the Redeemer, and the Sanctifier, may be called God the 
Father, Son and Holy Spirit? He will answer; Almighty God as Creator is 
called the Father, or God the Father, because by Creation he is Father of 
all things: as the Redeemer, he is called the Son, or God the Son, because 
he redeemed us by his Son the Lord Christ: as the Sanctifier, he is called 
God the Holy Spirit, because he sanctifies us by his Afflatus or Inspiration. 
The Socinians do think this is an harsh way of speaking, yet for Peace sake 
they would admit this Explication.95 


Here lies a clear case of the dilemma faced by the theologian (who wishes to 
base his dogmas on a fixed confession) as he weighs the merits of offering new 
articulations or elaborations of an established doctrine. While it may help 
some to understand or be persuaded to the orthodox faith, it does suffer the 
liability of misuse. Though Wallis is willing to entertain new terms for express- 
ing the doctrine of the Trinity, they are not to be understood as replacements 
for the confessional forms, but super-added to them. 


Now as to the word person, though I am not fond of words where the 
sense is agreed, I am not willing to quit it, because I do not know a bet- 
ter to put in the room of it: and because, if we quit the word, which the 
church hath with good reason made use of for so many hundred years, 
without any just exception made to it, those Anti-Trinitarians who 
would have us quit the word will pretend that, in so doing, we quit the 
doctrine too.26 


Even though the word person in its normal usage invokes a definition, which 
if applied strictly to the Trinity raises immediate problems, it should be re- 
tained for its historical connection as the established and universally accepted 
placeholder.?? 

Scholastic terms provide for Wallis a more efficient way of showing the 
difficulties innate to theological language. In his seventh letter in the series, 
he introduces the distinctions of reason, particularly the "distinctio rationis 


35 Stephen Nye, Observations on the Four Letters of Dr. John Wallis Concerning the Trinity and 
the Creed of Athanasius (London, 1691), 10. 

36 John Wallis, An Eighth Letter Concerning the Sacred Trinity; Occasioned by Some Letters to 
Him on That Subject (1691), 12. 

37  Inresponse to some new terms that Richard Baxter had introduced in his Aphorisms of 
Justification, Wallis says, “I am of opinion that new terms, or old terms in a new sense, 
should bee as much avoyded as may bee for preventing mistakes; yet may sometimes 
serve for explication.” CJW 1.71. 
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ratiocinatae (which is otherwise said to be secundum inadaequatos conceptus 
eiusdem rei:) Distinctio Modalis (either ut res et modus, or ut modus et modus) 
which is otherwise said to be ex parte rei sed non ut res et res: And Distinctio 
realis, or ut res et res.’38 The drawback to using these terms for the Trinity is 
that they are normally only applied to created beings. The terms are some- 
times applied to the divine attributes, and in such a case "are distinguished 
ratione ratiocinata, or as inadaequati conceptus eiusdem rei.’ Wallis says that 
the divine persons can be represented in a fashion analogous to that of cre- 
ated beings, that is, as a distinctio modalis. In saying this, Wallis is only wishing 
to ensure that there is no real distinction (ut res et res) between the persons, 
which would result in Tritheism. As in the earlier interchange with Nye, Wallis 
is less concerned about the accusation of modalism since his greater interest 
against the Socinians has been merely to make a case for the rationality of dis- 
tinctions which do not divide God in reality. Had his argument been against a 
polytheist, he would have argued for unity. In the end, Wallis recognizes the 
limitation of such terms and that the Scriptures do not provide the material 
necessary to be any more exact. 


If it be asked, what that distinction is which is thus analogous, I say, that 
I cannot tell. You must first tell me, and enable me to comprehend, what 
is the full and adequate import of the words Father, Son, beget, proceed, 
etc., when applied to God, in a sense analogous to what they signify as to 
created beings. If you cannot tell me, precisely, what they are, how should 
I tell you how they differ??? 


A distinction can only be made between two words as clearly as the two words 
themselves are defined. For religious terms that were not offered (in the Bible) 
primarily for metaphysical signification, such definitions are not to be had. 
IntheLatin edition of his Three Sermons, as they were presented in his Opera, 
Wallis takes the opportunity to expand points with further philosophical dis- 
cussion. In his "Second Sermon’, “Fourth Objection” he adds seven paragraphs, 
exploring other terms used to elucidate the distinctions among the persons 
of the Trinity. He rejects looking at them as three relationes, but rather three 
relata. Paternity and sonship, abstractly considered, are relations or modes, but 
Father and Son are relata. "These Relations are not mere Names, or Figments 


38 John Wallis, A Seventh Letter, Concerning the Sacred Trinity; Occasioned by a Second Letter 
from WJ. (London: Thomas Parkhurst, 1691), 20. 

39 Wallis, A Seventh Letter, Concerning the Sacred Trinity; Occasioned by a Second Letter from 
WJ., 21. 
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of our Fancy; but what have (as they say) a Foundation in the Thing"^? In 
another gloss on the text in “Objection Six’, he speaks of the two natures of 
Christ (divine and human) and the persons of the Trinity, and how they are 
distinguished. In sum he comments that we "we are content to be ignorant", 
adding in the Latin, “to not comprehend perfectly and adequately”! Wallis's 
language again picks up the Suarezian distinctions—"they say", including 
Protestant scholastics who also followed the Jesuit in this terminology—in 
speaking of the “foundation in the thing" and “adequate” conceptions. The con- 
text of his Latin publication provides room for him to elaborate his thoughts 
in this way, also showing that they were still with him in 1699 when the third 
volume of his Opera was published. 

The philosophical challenge of definition and description was not limited 
to the particular circumstances of theological expression. For Wallis, theol- 
ogy faced many of the same difficulties as natural philosophy and mathemat- 
ics, and his approach to the Trinity is not unique to the religious mysteries of 
Christianity. In any instance where a human observer meets in his experience 
propositions or phenomena that defy systematic articulation according to the 
concepts currently held, it is then necessary to creatively extrapolate beyond 
the set of known things to the unknown. Natural philosophers, standing be- 
fore a natural world with innumerable mysterious workings are often no less 
beholden to their ignorance. Wallis expresses the parallel between the natural 
philosopher's experience and that of theologian explicitly in his sermons on 
the Trinity. 


It must be confessed, that different Men, as well in the same as in differ- 
ent Ages, have very differently expressed themselves, according to their 
different Sentiments of Personality; and of the particular Distinctions of 
the three Persons among themselves. 

But so it is in all the most obvious things in the world. As, in Time, 
Place, Space, Motion, and the like. We are all apt to think, that we all know 
well enough what we mean by those Words, till we be asked. But if we be 
put to it, to express ourselves concerning any of them, What is it, whether 
a Thing, or Nothing, or not a Thing, or somewhat of a Thing, and what that 
somewhat is; it would be long enough before we should all agree to 
express our selves just in the same manner; and, so clearly, as that no man 
who hath a mind to cavil, could find occasion so to do. I might say the like 


40 Sedet hae Relationes, non sunt mera Nomina, seu Phantasiae nostrae Figmenta, sed quae 
habent (ut loquuntur) Fundamentum in Re. OM 3(Misc).317. 
41 OM 3(Misc).319. 
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of Heat and Cold; of Light, Sight, and Colour; of Smells, and Tasts, and the 
different Sorts of them. 

Can we never be said to agree in this, That the Fire doth Burn and 
Consume the Wood; till we be all agreed what is the Figure of those Fiery 
Atoms (and what their Motion, and from what Impulse) which enter the 
Pores of the Wood, and separate its parts, and convert some of them to 
Smoak, some to Flame, and some to Ashes; and which to which; and in 
what manner all this is done? 

What folly then is it to require that, in the things of God, we should all 
so agree as to express our thoughts just in the same manner, as is not pos- 
sible to do in the most obvious things we meet with? 

And, such a case as wherein to express our Notions, we have no Words 
but Figurative, it is not to be thought strange, that one man should make 
use of one Metaphor, and another of another, according as their several 
Fansies serve.^? 


Here, Wallis places his explanation of the problem of theological language 
not only into his contemporary context of natural philosophy, but within the 
whole Western tradition of natural philosophy. All of these natural philosophi- 
cal inquiries, provoked by the human encounter with a pluriform and variegat- 
ed world, can be answered in a variety of ways, yet not subject to any external 
court of judgment. Even a phenomenon as common as a simple wood-burning 
fire does not easily submit to definition or description. 

Why then, Wallis asks, do we suppose that a theological matter, even far- 
ther removed from the touch of our experience, should be any more tractable? 
The choice of our metaphors must still answer to the world of our experience, 
which is why Wallis continues to return to the particular distinction of reason 
called the distinctio rationis ratiocinatae, the "reason being reasoned" (passive) 
by the external action of the world. Our conceptus inadaequati are motivated 
by the action of the world on the mind, without at the same time denoting 
any real distinctions among things. The world and the mind meet synergisti- 
cally in the inadequate concept. Thus with the Trinity (or, in fact, many other 
Christian doctrines), the Scriptures provide an inescapable constraint on 
our intellectual intuition of the Godhead, and the human mind finishes the 
concept with language capable of ordering such biblical themes. For Wallis, 
theology and natural philosophy are engaged in the same linguistic and epis- 
temological challenge. In the former case, the mind meets the natural world 


42 Wallis, Three Sermons Concerning the Sacred Trinity. 1691, 65—66. 
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in human experience;? in the latter, the mind, by faith, meets the revelation 
of God in the biblical texts. The God of the Bible is infinite in his being and 
the natural world is likewise, for all practical purposes, infinite as well to the 
minuscule human observer. For the moment, we will be considering further 
this relationship between the mind and biblical revelation, though the coming 
chapters will treat his methodology and philosophical outlook in natural phil- 
osophical contexts. 


13 Ecclesiology: the Metaphysics of Presbyterianism 
The second question of Wallis's exam asked, “Does the power of the Gospel 
minister extend to the members of only one particular church?" Wallis 
answered in the negative, much to the displeasure of the university's vice- 
chancellor, the ecclesiologically independent John Owen. Daniel Cawdrey 
reports second hand that ^when the learned Doctor Wallis, had brought to him 
as Vice-chancellor, that Question to be defended negativé, in the vespers of 
the publick Act at Oxford, 1654 ... this Reverend Doctor said thereupon, that 
Doctor Wallis had brought him a challenge, adding, that if he did dispute upon 
that Question, he must dispute ex animo."^^ Wallis defended the question as 
stated and published it, thus clearly claiming the views given there as his own.*5 
Walliss answer to the second question in Quaestiones Theologicae, con- 
cerning the nature of the ministerial office, reveals that his views were mo- 
tivated both by biblical arguments and by his philosophical views which 
we find elsewhere in his work. The implied opponent in his answer are the 
Congregationalists, or Independents, who hold that one minister has author- 
ity over one local church congregation and ought to be democratically elected 
by them.*® He recounts the image they frequently used of the relationship 
between the minister and his church as a husband to only one wife, not to 
some other mistress. Arguing almost entirely from specific biblical passages, 
Wallis argues that the authority of the minister not only extends beyond a local 
congregation, but that such authority does not even derive from that local 


43 I mean by experience "experiment" or, more plainly, “sensation.” 

44 Daniel Cawdrey, Independency Further Proved to Be a Schism, or, a Survey of Dr Owens 
Review of His Tract of Schism (London: John Wright, 1658), 129. 

45 . Cawdrey also adds that when the theses were subsequently printed, Owen turned to 
Stubbe to refute it, but later judged Stubbe's literary taste would cause embarrassment 
to the Independent party. Independency Further Proved to Be a Schism, 129-30. Jesseph 
takes Cawdrey's account as evidence for a very sharp division between Wallis and Owen. 
Douglas Jesseph, Squaring the Circle: The War Between Hobbes and Wallis (Chicago, 1999), 
302. However, Wallis and Owen continued to work together as allies on many issues. 

46 Further discussion of Wallis's views on ecclesiology may be found in Jason M. Rampelt, 
"Polity and Liturgy in the Philosophy of John Wallis" Notes and Records 72, no. 4 
(20 December 2018): 505-25. 
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congregation. Rather, that authority is given by Christ, and thereby applies to 
all of Christ's church. Wallis argues that the Scriptures do not speak of many 
families in the way that the Congregationalists shape their rhetoric of husband- 
ministers in their local wife-churches. Instead, the Bible speaks explicitly of 
"all the faithful" as pertaining to one family of God, "to the same congregation, 
the same dwelling, the same body, at last the same spouse of Christ."^? 

Early in his answer, Wallis distinguishes the church minister from the gen- 
eral believer (thus also opposing numerous sects) by noting the particular 
functions for which he is responsible: preaching, administering the sacra- 
ments, church discipline, and ordination.^9? The names alone given to such 
ministers suggest the universal applicability of their office. They are *ministers 
of God", “ministers of Christ", “stewards of God’, “stewards of the mysteries of 
God", “ministers of the Lord", “ambassadors of Christ”, “ministers of the Word”, 
“ministers of the new covenant’, and “preachers of the Gospel"^? When such a 
minister baptizes a person, their authority to baptize does not extend only to a 
local congregation, but to the whole Church. When a person moves from one 
local church to another, it is not necessary to be rebaptized under the author- 
ity of their new minister. A minister's authority to administer the sacraments 
is no less hindered by his location. Further, barring a person from the Lord's 
Supper in excommunication does not remove a person from only one local 
church, but from the whole Church of Christ.5° The missionary commission 
given to the disciples could be no more explicit in the breadth of their ministe- 
rial authority (Jn 1748; 20.21; Mk 16.15; Matt 28.18, 19). Here they are explicitly 
enjoined to carry out their ministerial tasks in every corner of the world, hardly 
a constraint to one local body. Perhaps the most obvious counterexample to 
the congregationalist position is the simple ministerial authority to preach 
to the unconverted in any place.*! Wallis also notes that later on in the history 
of the church, not only did the church send Paul and Barnabas to preach, but 
also Timothy, Titus, Tychicus, Epaphroditus, Silas, John Mark, Apollos, Aquila, 
and others.?? 


47 Sed ad unam omnes familiam pertinent fideles, sive ex Judaeis sive Gentibus; ad eundem 
omnes gregem, idem domicisium, idem corpus; eandem denique sponsam Christi; prout ex 
innumeris Scripturae testimoniis abunde patet. OM 3(Misc).246. 

48 OM 3(Misc).245. 

49 OM 3(Misc).247. 

50 OM 3(Misc).247. 

51 OM 3(Misc).247. 

52 OM 3(Misc).247. Wallis’s contrast is somewhat confusing here since, presumably, he 
intends to show that mere ministers were sent to more than one place, as well as the 
Apostles. However, Barnabas was not one of the Apostles. 
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Ministers have this authority simply because, “God appointed in the church, 
first Apostles, then Prophets, third Teachers” (1 Cor 12.28). “Thus doctors, oy, 
ordinary ministers, are appointed in the same church in which the apostles 
are, to which none will say that ministers are only of one particular church.”53 
Teachers, or ministers, are classed with the Apostles and Prophets in the sense 
that their ministry applies to the whole of the church. The church is a whole 
(integrum) body of Christ, of which all the faithful are members. But this does 
not apply only to a whole church conceived as “invisible and inorganic”. Such 
would then give place for the congregationalist to deny the applicability of 
the argument to real functions of a minister within a particular church. In 
response, Wallis argues from the context of 1 Cor 12, which is concerned with 
the practical ministerial gifts which have a real function within church life. 
Therefore, the teacher or regular minister has universal authority to carry out 
his tasks in the "visible and organic church". 

The main thrust of Wallis's arguments is to uphold the essential unity of the 
Church, against the congregational divisions which naturally arise from the 
opposing position. In Acts 20.28, 29 Paul addresses a collection of church lead- 
ers, &xtoxónovc, entreating them to “be on guard for yourselves and for all the 
flock." Wallis insists that in a city so large as Ephesus, these leaders should be 
understood as the heads of several different congregations. He then notes that 
Paul used the word “flock” to address them, and not the plural “flocks”, prov- 
ing that Paul regarded the many different congregations as part of one whole 
church. Wallis is particularly interested in references to Christ as the single 
shepherd (pastor). There are numerous places which use this language, such 
as Jn 10.16, “they shall become one flock with one shepherd’, Heb 13.20, “the 
great Shepherd of the sheep" and 1 Pet 21.25, “the Shepherd and Guardian of 
your souls". 


Thus Christ himself is the chief head over this unity or family, or congre- 
gation, or body, and they sustain a relation to that whole congregation or 
whole family primarily, but to particular churches only secondarily, only 
parts of a whole; just as the eye in the body serves primarily to see for the 
whole; also for the hand, or the foot, only parts of the whole.5+ 


53 Adeoque in eadem ecclesia consituti sunt Doctores, sive ordinarii Ministri; in qua et ipsi 
Apostoli; quos unius tantum ecclesiae particularis Ministros esse nemo dixerit. OM 
3(Misc).247. 

54 Atque huic uni sive familiae, sive gregi, sive corpori, sicut ipse Christus primario praeest, 
et particularibus sive Ecclesiis, sive Christianis, non nisi ut membris totius; ita et ipsius sive 
Oeconomi, sive delegati, ad totum illum gregem, totamve familiam primario, ad ecclesias 
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Such language has, of course, been encountered before in Wallis's writing. 
We have here another case of his use of the distinctions of reason to make his 
case, though not quite as explicitly as in other instances. Nevertheless, despite 
the lack of technical terminology here, the principles at work are the same. 
The various local bodies within the entire church of Jesus Christ are not really 
distinct from that singular flock, nor though, should we say their distinction 
is merely intellectual. In essence, Wallis is saying that the particular church 
is distinguished as ratio ratiocinata. The status of their distinction is only as 
ex parte rei, which is another way of expressing the notion otherwise named 
conceptus inadaequatus. There is a real basis within the Church for the distinc- 
tion of local bodies and their ministers (i.e. the physical collections of people 
worshipping together), however their membership within the church is only a 
result of their membership in the universal church of Jesus Christ. Their eccle- 
siastical locality is only accidental, unity is their reality. 

In the context of the Quaestiones Theologicae, Wallis is constrained in his 
discourse by the question he is answering. We should not, however, ignore 
the wider significance of this particular aspect of his answer. Wallis has of- 
fered a simple and elegant way to arbitrate between the opposing ecclesiasti- 
cal poles of Independency and Episcopacy. Wallis was perhaps working with 
this philosophical approach to church government as early as 1641, when he 
wrote the essay which became Truth Tried. In responding to specific comments 
in Lord Brooke's essay, Wallis at first seems reluctant to say anything definite 
about ecclesiology. "To that Question, ‘whether there be a prescript Form of 
Church-Government, I shall say nothing; For it being a Question maintained 
both wayes, I will not oppose either of them, unlesse I had leisure, to confirm 
what I say, to prosecute what I affirm.’5> Wallis is so cautious here—rightfully 
so, given his age and the social stature of the one he is criticizing—that it is 
impossible to determine if he even has an opinion on the matter. The more 
revealing comment comes in the next paragraph where he returns to the 
question of whether or not there is a “prescript form" of church government. 
Wallis there warns, “yet I shall wish him to beware, that he say not of this as of 
the division of Quantity, pag. 42. that ‘all must at last be reduced to an Unity’; 
Nor, as pag. 98. that it is 'divisibilis in infinitum" Lest we establish Episcopacy, 


autem particulares non nisi secundario, relationem sustinent, tanquam partes totius; sicut 
et Oculus in corpore, primario, toti quidem prospiciendo inservit; manui autem, vel pedi, tan- 
quam parti totius. OM 3(Misc).247. 

55 Wallis, Truth Tried, 96. 
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(which himselfe likes not;) or become Independent; which others like as il1.56 
Episcopacy results when no distinctions are allowed in the universal church, 
and Independency results when all distinctions become real distinctions. 
Wallis comes out a Presbyterian by a quiet process of elimination. 

The two main ecclesiological poles which Wallis addresses map directly 
onto the distinctions of reasons which are familiar and pervasive in his writing. 
Congregational churches are distinct, independent, or autonomous bodies. 
Their physical distinction from one another as local collections of people sig- 
nify a real distinction. On the other hand, Episcopalian congregations belong 
to a single united church, under one head, the Archbishop of Canterbury, who 
has final authority. Congregations as bodies (or their priests standing for them) 
have no power within themselves. Their presence as individuated entities is 
only a function of the arbitrary designations of the parish and diocese, a mere 
intellectual distinction, having no real bearing on the ultimate government of 
the church. Wallis rejects both of these positions, we know, and on this reason- 
ing because neither position adequately accounts for the simultaneous unity 
and diversity of the church's architecture of authority. The middle position is 
a Presbyterian one, which maps onto the distinction rationis ratiocinatae. In 
this reconstruction of Wallis's view, all congregations are really of one church, 
the Church of Jesus Christ, the supreme head and authority. However, the con- 
gregations which make up this unity impose on our understanding a distinc- 
tion in powers. These authorities (pastors) are not really distinct, as among 
the Congregationalists, thus giving the parity, plurality, and unity necessary to 
Presbyterianism. Nor are these authorities (pastors) mere titles in comparison 
to a supreme authority (bishop or archbishop), but substantial, thus giving the 
plurality necessary to Presbyterianism. Wallis does not spell this out as system- 
atically as I have done here, but this construction brings together statements 
from the second question of Quaestiones Theologicae (1654), Truth Tried (1641), 
and his favorite distinctions of reason, evident as late as 1691 in his letters on 
the Trinity. It shows, again, how Wallis had in a theoretical way worked out his 
own views on church government before he was faced with the social pres- 
sures of ecclesiastical politics. In addition, we again witness Wallis creatively 
bringing Suarez's distinctions of reason to bear upon a question they were not 
originally designed to resolve. For Wallis, though, the bottom of the matter in 
ecclesiology has to do with the simple metaphysical problem of understanding 
how the single catholic church is governed by many. 


56 Wallis, Truth Tried, 96. 
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2 Reason and Revelation 


Perhaps the supreme locus classicus of Christian philosophers is the relation- 
ship between faith and reason. Wallis wrote no work devoted exclusively to 
this subject, but did address it in his sermons and other tracts. In particular, his 
manner of biblical exegesis carried out in these places provides insight into his 
position.57 Wallis's theological tracts, and especially his sermons, follow a plain 
style common to Puritan preaching in the seventeenth century.5? Such exposi- 
tions usually concern themselves with only a small portion of text and care- 
fully consider the grammar and content with close scrutiny. Although Wallis 
followed this pattern, probably after the pattern of his teachers in the univer- 
sity (see Chapter 3), he was no biblicist and equally valued the importance of 
"human learning" (see Chapter 7). For some in the seventeenth century, there 
was a tension between these two spheres of knowledge, one in which reason 
was portrayed as an epistemological authority in competition with revelation. 
Wallis attempted to relax this tension, partly through careful exegesis of prob- 
lematic portions of Scripture, and partly through the philosophical subtleties 
we have seen previously in his work. 

For Wallis, the “truths of religion" are of two sorts, “some discoverable by 
Natural Light; Others by Revelation onely: Those of the later sort are not to 
be proved Conclusively, without admitting that Revelation, by which alone we 
can come to know them.” In the first category are the existence of God, that 
God created the world, and that he must be worshipped and obeyed. "But, the 
doctrine of the Trinity; of Salvation by Faith in Christ; and the Resurrection 
of the Body; Are purely matters of Faith; and their Certainty depends onely 
on Divine Testimony." Wallis also distinguishes between that which is known 
by reason to be logically possible, such as the resurrection, but is not known 
to have occurred in reality without revelation. In between the natural and re- 
vealed, Wallis admits a group which is almost demonstrable by reason alone, 
but only to a degree of probability. The immortality of the soul is thus able to 
be proved, “at lest with a great deal of Probability; if not with so much Evidence 
as to convince a wilful Sceptick; who therefore sees not (not for want of Light, 
but) because he shuttes his Eyes."5? These probable arguments do not have the 


57 For reasons of space many instances of Wallis's exegetical practices had to be omitted. 
The ones offered here are representative. 

58 Horton Davies, Worship and Theology in England: From Andrewes to Baxter and Fox, 1603— 
1690 (Princeton: Princeton University Press, 1975), Ch. 4. 

59 Wallis, The Resurrection Asserted: In a Sermon Preached to the University of Oxford on 
Easter-Day, 1679, 24. 
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authority of a rational demonstration or explicit revelation, but serve a differ- 
ent function. 


For, even where we cannot (from Nature alone) conclude an absolute 
Certainty; so as to 'Stop the Mouths' of those that love to Cavil, or (as the 
Apostle speaks) ‘list to be Contentious’: Yet, if this afford us (from consid- 
erations Natural and Moral)9? Probable Arguments, and a Multitude of 
them, all concurring to shew, That it is not Impossible, nor Improbable, 
but very Likely, that these things May be so; It is a great Preparative to the 
Beleeving of a Revelation that says It is so.9! 


Probabilistic arguments are not authoritative, but persuasive, in accord both 
with Apostolic practice and common sense.9? 

Presented in this way Wallis's perspective on this question appears seam- 
less and tidy, efficiently handling the problem by asserting that there is no 
conflict between reason and revelation. Many things are known by revelation, 
some of those are demonstrable by reason alone, and a few of those revealed 
matters are enhanced by probabilistic arguments. But how has Wallis decided 
which doctrines answer only to revelation and which may also allow for argu- 
ment by natural reason? The rule seems only to be that where reason helps 
religion, religion is free to help itself to it; where reason is in conflict, then 
revelation stands alone. The Trinity, for instance, is the quintessential logical 
impossibility—three and one—so Wallis places it in the "divine testimony" 
category. 

Wallis does have an answer to this objection, which lies in the nature of 
biblical revelation itself. 


[The Bible] transmits some rays; some beams of the divine nature; but 
they are refracted, or else we should not be able to behold them. They 
lose much of their original lustre, by passing through this medium, and 


60 Note again, his use of the moral/physical distinction, discussed above. 

61 John Wallis, The Life of Faith: In Two Sermons to the University of Oxford, at St. Mary's 
Church There, on the 6th of January 1683/4 and June the 29th Following (London: Printed by 
James Rawlins for Thomas Parkhurst, 1684), 30-31. 

62  "A'Cloud of Witnesses’ (though each singly may seem but Cloudy,) may afford a consider- 
able Light; (like the Stellae Nebulosae in the via Lactea.) And Probable Arguments, though 
not singly Demonstrative; yet, where there be Many of them, and those Concurrent, (and 
Nothing to the Contrary,) Experience tells us, in affaires of all natures create at lest Violent 
Presumption, and oft obtain a firm Assent, And ‘tis seldome we have a greater Evidence, 
either for Determining Civil Affairs, or for Stating the Hypotheses of Nature." Wallis, The 
Life of Faith, 31. 
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appear not so glorious to us as they are in themselves. They represent 
God's simplicity obliquated and refracted, by reason of many inadequate 
conceptions; God condescending to the weakness of our capacity, to 
speak to us in our own dialect.9? 


The rational contradictions which appear in the Scriptures arise due to their 
limited capacity for expression of the divine nature. God is eternal, yet our in- 
tellect is finite, requiring any communication with us by God to be accommo- 
dated to our capacities. In the process, a level of information is lost, resulting in 
the kind of contradiction evident in the doctrine of the Trinity. This quotation 
is particularly interesting, not merely because Wallis has again deferred the 
problem to “inadequate conceptions" but because he has here used the techni- 
cal term somewhat differently than he has on other occasions discussed so far. 
Up to this point, “inadequate concepts" has almost always, in Wallis's religious 
thinking, referred to theological reasoning which occurs secondary to the bib- 
lical text themselves. In previous instances of the principle, the ways of con- 
ceiving the decrees of God were called inadequate concepts because they were 
human conceptual re-constructions of the Word of God. Here, the Scriptures 
themselves are called inadequate conceptions. While theological reflection 
may contain numerous inadequate concepts, God's revelation to mankind, 
though anthropomorphized, is not a function of human intellect. The holy 
writings of the Christian religion, though delivered by human means, were 
delivered by inspiration of the Holy Spirit, purportedly setting them above the 
inadequacy of mere human conceptions. However, the above quotation is not 
the only instance where Wallis uses the expression in this way. In his sermon, 
The Life of Faith, an explication of Heb 10.38, “But the just shall live by faith", 
Wallis notes that the word "just" is used here in a similarly inadequate fashion. 
“For, though a Good man, a Gracious man, an Holy man, a Just or Righteous 
man, a man after Gods own heart, are different Names in Scripture; yet are they 
but as so many Inadequate Conceptions of the same Thing, and all denote the 
same Person; and (as other concretes) are often predicated one of another, and 
one put for another.”® Thus, Wallis really means to say that the inadequate 


63 The Gospel Light a Sure Guide to Happiness in John Wallis, Theological Discourses, in Two 
Parts: The First Containing VIII Letters and III Sermons Concerning the Blessed Trinity: The 
Second, Discourses & Sermons on Several Occasions (London: Thomas Parkhurst, 1695), 
127-8. 

64 There is one exception to this statement to be found above in the section “The Decrees 
of God." There Wallis suggested, but only implicitly, that the biblical text (Rom 8.29-30) 
itself contained an inadequate conception. 

65 Wallis, The Life of Faith, 10. 
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conceptions are not only a product of the human mind interacting with the 
world, but a means of understanding how God has made himself accessible 
to us. 

These two uses of the inadequate concepts are analogous to one another 
and may be schematized as follows: 


God's revelation = Human inadequate concepts 
(Scriptures) (theological forms) 
God in himself ©  God'srevelation (qua the inadequate 


concepts which are the Scriptures) 


For Wallis, this second use of the inadequate concepts of a thing are synony- 
mous with what is typically referred to as anthropomorphism or accomoda- 
tion that is, God's describing his eternal being in temporal human terms. The 
inadequate concepts are not then just the function of human intellect, but any 
instance where one subject is reduced in some way (or, "refracted") in order 
to be received by an object. The inadequate concepts mediate not only our 
intellectual reaching up towards God, but his stooping down to us. Wallis does 
not spell out the analogy between his two uses of "inadequate concepts" but 
having presented his ideas in this manner, it is possible to take the notion one 
step further. If we simply reverse the order of the two pairs so that God's ac- 
tivity of making inadequate concepts in forming the Scriptures is at the top, 
and the human process of forming such concepts is at the bottom, then we 
have produced a model for understanding the very human intellectual activity 
of forming such inadequate concepts in theology. The divine inscripturation 
of his Word becomes an archetype for our own theologizing. Putting it more 
strongly, we could even say that the act of forming inadequate concepts in the- 
ology (that is, communicating divine things man to man) is justified, by anal- 
ogy, by God's own manner of communication to us (i.e., God to man). 


3 Conclusion: the Hermeneutic of Suspension 


Wallis's approach to theological questions, seen most explicitly in his exercis- 
es of biblical interpretation and theological formulation, was a hermeneutic 
of suspension. At one moment his interpretation fell under one set of rules, 
such as the dictates of rational argument, at another according to those of 
language and grammar, and still at another according to a historical tradition 
of interpretation. While one rule was followed, others were suspended, only 
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to be released again to serve some other role in the process of biblical inter- 
pretation. What keeps this alternation between application and suspension of 
rules from being utterly arbitrary are the distinctions of reason which have the 
effect for Wallis of loosening the grip that concepts might have on texts. Since 
mental faculties themselves have a somewhat arbitrary role in the process 
of adequate concept formation in textual interpretation, the resulting con- 
cepts are inadequate in the extreme, and therefore may be revised and recon- 
figured as necessary. 

The burden for Wallis is to exercise this liberality in such a way that a consis- 
tent system of ideas is produced. This is prejudged in one respect since Wallis's 
hermeneutical decisions are structured around a confessionally based theolog- 
ical system. Thus the question devolves upon the consistency and relevance of 
that system. But Wallis must have felt that he was on firm ground methodologi- 
cally as well, since he had a way of justifying his prima facie haphazard her- 
meneutical practices through the broader thrust of the inadequate concepts 
principle. On approaching a biblical-theological question his thinking might 
have proceeded along the following lines. First, he accepted that a given ortho- 
dox doctrine was to be maintained (despite its rational difficulties, let us say) 
according to its support from places in Scripture and its fixation within a con- 
fessional systems such as the Thirty-Nine Articles or the Westminster Confession 
of Faith. Next, on meeting a difficult biblical text or theological query which 
presented some rational or textual problem for the doctrine, he would resolve 
to interpret it in such a way that it would fit his prevailing system of doctrines. 
Sometimes this was easily accomplished without recourse to philosophical 
subtleties, but in the cases of the more difficult questions presented above, 
they typically required a more radical re-appropriation of concepts. Since, in 
the end, Wallis believed that the rational difficulties were a result of the inad- 
equacy of our rational or theological concepts (being based on only partially 
restrained mental faculties), he could shift those concepts around, alter them, 
or even remove them for the sake of upholding what he held to be true in any 
case, or, under any conceptualization. God stays put, so our concepts must give 
when interpretive difficulties arise. 

The obvious rebuttal is that the supposed fixed point, the confessional doc- 
trines, are themselves entrenched in immovable language. Wallis's answer, 
which we have seen before regarding the Trinity, was that the meaning tran- 
scends the terms which stand as historic placeholders for the truth. In a way, 
these confessional terms are like mathematical variables, which does not mean 
they are nothing or may be changed at will. Like the variables of a function or 
equation, though their values might change, they are bound in a network of 
relations which perpetually governs their liberty. 
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His epistemological schema did not, however, simply serve as a means for 
justifying any whim. The inadequate concepts principle also resulted in decided 
opinions on certain matters. Wallis undoubtedly believed his Presbyterianism 
(ecclesiologically speaking) followed from Scriptural exegesis, yet the inade- 
quate concepts was no less a part of his justification for holding that position. 
Church power was best expressed in this system where neither unity nor plu- 
rality of authority reigned supreme. Presbyterianism accounted best for these 
two apparently conflicting rules of the Scriptures. Ecclesiastically this meant 
that Wallis was not highly popular either with Cromwell or the Restoration 
kings. It is undoubtedly part of Wallis's closing statement of his autobiography, 
which is the most fitting conclusion to this discussion. 


It hath been my Lot to live in a time, wherein have been many and great 
Changes and Alterations. It hath been my endeavour all along, to act by 
moderate Principles, between the Extremities on either hand, in a mod- 
erate compliance with the Powers in being, in those places, where it hath 
been my Lot to live, without the fierce and violent animosities usual in 
such Cases against all, that did not act just as I did, knowing that there 
were many worthy Persons engaged on either side. And willing whatever 
side was upmost, to promote (as I was able) any good design for the true 
Interest of Religion, of Learning, and the publick good; and ready to do 
good Offices, as there was Opportunity; And if things could not be just, as 
Icould wish, to make the best of what is: And hereby, (thro' Gods gracious 
Providence) have been able to live easy, and useful, though not Great.56 


Wallis's moderation was not merely a ‘middle-way’, i.e., a mean between two 
extremes. He had a self-conscious theory about the middle, one which in real- 
ity was more radical than suggested by his placid rhetoric of moderation. But, 
as has been argued above regarding his autobiography, that rhetoric is a reveal- 
ing surface feature of what really lies beneath. 


66 Christoph J. Scriba, ed., "The Autobiography of John Wallis, F. R. S" Notes and Records of 
the Royal Society of London 25 (1970): 42-43. 
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CHAPTER 7 


Pedagogue, Pastor, and Protector 


1 Geometry as Solidior Philosophia 


In 1651, after having spent two years teaching the rudiments of both arithmetic 
and in the same course, algebra, Wallis opened his first lecture on geometry 
with a critical observation of student performance in the previous two years. 


Now we attempted to regard everything with such great consideration 
that he who was a diligent auditor of them would be able to perceive 
distinctly enough even the intimate mysteries of Arithmetic. If they 
truly seem too obscure, I judge that to happen for this reason, because 
the things which were discussed were [not] much heeded; or, what was 
taught, was not confirmed by one's own practice and exercise; or, finally, 
one did not pay attention to the whole series of lectures, but omitted sev- 
eral by hearing one or another lecture in passing.! 


It seems that some aspects of undergraduate studies are timeless. Wallis's 
undergraduates were still suffering from the shock of a discipline that does 
not admit of dabbling. Arithmetic and geometry are both cumulative in their 
study, and like a logical deduction, each subsequent step depends on the for- 
mer. Wallis compares it to a ceiling vault, where if one stone is removed, the 
whole structure comes crashing down. 

As Hugh Kearney has shown in his book Scholars and Gentlemen, by the 
seventeenth century, the universities in England needed more and more 
to meet the demands of not only those training for service in the church, or 
the other noble professions of medicine and law, but also gentlemen’s sons 
who appeared at the university for only a few years, not taking a degree, and 
then returning to take up responsibilities in their country estates.? For them, 


1 Atque illa omnia tanta prospicuitate habere conati sumus, ut, qui illorum diligens auditor fuerit, 
possit vel intima Arithmetices mysteria satis persentiscere. Sicui veré obscura nimis videantur, 
illud hinc evenire judico, quod ea quae dicta fuerunt nimis [non] observaverit; aut, quae ed- 
octus est, sua ipsius praxi et exercitatione non confirmaverit; aut denique ad totam lectionum 
seriem non attenderit, sed uná aut alterá lectione obiter auditá plures omiserit. John Wallis, In 
Elementa Euclidis, Lecture 1, 15 October 1651. Bodl. MS Don.d.45, f. 7. 

2 Hugh Kearney, Scholars and Gentlemen: Universities and Society in Pre-Industrial Britain, 
1500-1700 (London: Faber and Faber, 1970). 
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a smattering of classical authors in history and rhetoric was sufficient to train 
their ^wit" for a courtly kind of life. But this infectious attitude it seems was 
not limited to the fellow commoners, but showed itself throughout the seven- 
teenth century as students shied away from philosophical topics, gravitating 
towards the rhetorical arts.? In the second half of the sixteenth century, the 
state of humanistic studies in Oxford tended to emphasize the literary side of 
humanism at the expense of the philosophical.* During the reign of Elizabeth, 
there was a rise in theological studies, but the major focus always remained 
upon the language arts and the dialectical skills which they demanded.5 This 
is not to say that there was no interest in mathematical studies among stu- 
dents or that there was no instruction available in mathematics or astronomy 
within the university—this is hardly the case. However, the best evidence for 
mathematical studies which occurred in English universities from 1550-1650, 
while showing diverse interest, teaching, and research in its disciplines, does 
not show that mathematics and its associated disciplines were part of the basic 
undergraduate education, and even if somewhat pursued at that level, were 
almost never regarded as an integral or necessary part of it." Wallis's comments 
in his occasional lectures fit into this context, with the Savilian Professor at- 
tempting to correct the laxity and misguided designs of his students. 

At the beginning of the following academic year, Wallis does commend 
lighter readings in rhetoric and history as a happy break from the rigors of term 
time. Such studies are useful for polishing up one's language and ideas. But for 
Wallis, to build one's work on those studies exclusively would be entirely the 
wrong way around. 


For my part, I do not reject men always teaching a complement, to be 
able to add also what they consider a decoration, so that they might be 
able to converse clearly, wittily, and acutely, to criticize humorously, to 


3 Mordechai Feingold, "The Humanities,’ in The History of the University of Oxford. Volume IV, 
Seventeenth-Century Oxford, ed. Nicholas Tyacke (Oxford, 1997), 247-54- 

4 Robert Goulding, “Humanism and Science in the Elizabethan Universities,” in Reassessing 
Tudor Humanism, ed. Jonathan Woolfson (Basingstoke & New York: Palgrave Macmillan, 
2002), 233. 

5 JamesMcConica, *Elizabethan Oxford: The Collegiate Society, in The History of the University 
of Oxford, Vol. 3: The Collegiate University, ed. James McConica (Oxford: Clarendon Press, 
1986), 693-716. 

6 McConica, “Elizabethan Oxford: The Collegiate Society,’ in The History of the University of 
Oxford, Vol. 3: The Collegiate University, ed. James McConica (Oxford, 1986), 716-21. Mordechai 
Feingold, The Mathematicians' Apprenticeship: Science, Universities and Society in England, 
1560-1640 (Cambridge, 1984). 

7 McConica, “Elizabethan Oxford,” 720-21. 
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appropriately apply sparkles of sarcasm with little gems to the flower of 
orations. But, one ought to take precaution in view of everything, so that 
there be a solid foundation underlying these ornaments, as bones and 
nerves sustain those handsome colors ... 


As Wallis explains further, the problem with the wits of the age is that 


they build as those who are eager to decorate only the walls of build- 
ings, they are duly concerned to underlay nothing of the foundation and 
columns, and other supporting elements which undergird the roof are 
plainly neglected.® 


Instead of the shabby shack of unsupported rhetoric, their thinking ought to 
be built on what Wallis repeatedly refers to as solidior philosophia, or “more 
solid philosophy”? Although Wallis was arguing against excessive devotion 
to rhetoric, we need to appreciate his own use of it in order to capture the 
full meaning of this expression, solidior philosophia. He means two things: 
First, that there is a philosophy based on the rhetorical arts, and it is a weak 
philosophy—one based on “smooth fallacies” and “vane sophisms". Wallis 
clearly dislikes the use of rhetoric as a persuasive art without an accompany- 
ing demonstration or argument in the deductive sense. Second, Wallis aims to 
direct his students away from the easier literary arts to philosophy as a disci- 
pline, which is more solid. He does not have in mind merely the Scholasticism 
of their Keckermann, Burgersdijk, Scheibler, or Smiglecki (though he is cer- 
tainly not excluding that), but points to mathematics, which is a perfect model 
of sound reasoning. 


This teaches strength of argument and to solidly discern a just conclu- 
sion, to easily detect sophistical tricks, and to elude paralogisms, lay open 
and unfasten ancient mysteries, and finally to dissolve the most intricate 


8 Non equidem nego; ad viri usque quaque docti complementum, accedere posse etiam quae or- 
namentum spectant, ut possit puta lepidé, concinné, acuté sermocinari, salsé perstringere, ora- 
tionum flosculos, gemmulis, stellula aculéos commode applicare; Verum ante omnia cavendum 
est ut solidum substratum his ornamentis subsit, ut ossa et nervi bellas hos colores sustineant, 
nempe ut verum pondus maturi et subacti ingeni vires arguat; quo sine colores, non veram pul- 
chritudinum, sed fucos faciunt... illi faciunt qui ornandis solis aedificii parietibus intenti, de 

fundamentis rité substernendi nihil sunt soliciti, et columnas aliáque sustentacula quae tectum 
suffulciant plané negligunt. Bodl. MS Don.d.45, f.47—47v (Lecture 33). 

9 In the occasional lectures occurring within the period 1651-55, Wallis uses the word “solid” 
twelve times in expressions such as, "solid demonstrations," "solid learning," "solid founda- 
tion," "solidly understand," and "solid doctrine or wisdom." 
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knots and overcome difficulties. For knowledge of these things is so 
infallible, and such great certainty of demonstration, that he who is once 
accustomed to these will thereafter not tolerate deceiving sophisms. And 
indeed he will with much certainty, much ease, and much expediency, 
duly excel in completing other contemplations, which had been exer- 
cised previously for some time by mathematical demonstrations.!° 


Wallis is not at all suggesting mathematics as a replacement for logic (to do 
so would be to read in the attitude of a century later), but that it provides a 
distilled exercise for students in careful clear reasoning, especially of a deduc- 
tive nature. 

This insistence on a rigorous philosophizing has already been seen in 
Chapter 4, amidst Jonathan Goddard's exhortations to his fellow physicians. 
There Goddard referred to "Natural Philosophy, such as is more real and solid 
in this Age, by many happy Experimental Discoveries in nature" Experimental 
philosophy, which was then gaining strength, is the more solid philosophy. 
Not only was Wallis exposed to this manner of thinking directly from Goddard 
himself, but it seems to have been an expression in use for some time among 
mathematicians and natural philosophers. Henry Briggs, the second Savilian 
professor, spoke similarly in 1588, during a course of ordinary lectures on arith- 
metic at Cambridge. Robert Goulding summarizes Briggs's sentiments when 
he argues that “just as grammar—the means by which we can express any 
thought that occurs to us—is built on the uninspiring foundation of declen- 
sions and conjugations, so too are profound mathematical truths constructed 
upon the elementary truths of geometry and arithmetic." These basics are nec- 
essary for more advanced topics and are, therefore, not trivial and esoteric." 
Briggs lashes out at the overwhelming emphasis on grammar to the detriment 
of every other part of learning. “Has a university which once flourished so con- 
spicuously really descended from serious philosophical discourse to the empty 
study of words?" Language is only a tool and not the goal to be desired. To the 
shame of the university, some in London, though they do not speak the classi- 
cal languages, know far more mathematics, threatening the very livelihood of 


10 Docet haec argumenti vires et justam sequelam solidè dignoscere, sophismatum strophas 
facilé detegere, et paralogismos eludere, arcana mysteria recludire et reserare, intricatis- 
simos denique nodos dissolvere, et difficultates superare. Tam infallibilis enim est harum 
rerum cognitio, tantáque demonstrandi certitudo, ut, qui his semel est assuetus, sophis- 
matis deinceps decipi non sustinebit: Et quidem in aliis contemplationibus rite peragendis, 
multo certius, multo facilius, multo expeditius illud praestabit, qui priùs demonstrationibus 
Mathematicis aliquandiu fuit exercitatus. Bodl. MS Don.d.45, f. 47v (Lecture 33). 

11 “Humanism and Science,” 234. The Briggs lectures may be found in BL MS Harley 6796. 
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the university as the most eminent center of intellectual formation.'? Although 
Briggs's mathematical publications reflect an interest in the practice and util- 
ity of mathematics, he also holds Henry Savile's central conviction that math- 
ematics is first an essential part of the humanities, and only secondarily to be 
studied for its utility. The clearest instance of the centrality of mathematics 
in Briggs's conception of education and learning is in his simple equation of 
mathematical argument with “serious philosophical discourse"? 

But Wallis's point about the best means of intellectual formation is con- 
ceived in an equally moral fashion. He gave a series of three Lent sermons 
in 1656 entitled Mens Sobria, Serio Commendata, “The Sober Mind, Seriously 
Recommended’, based on the text Titus 2.6, “Likewise, urge the young men to 
be sensible.” Among his exegesis of the text and exhortations to avoid excesses 
in eating, dress, and speech, he explains some of the dangers resulting from a 
lack of solid learning. Foremost among these are a loss of theological acuity. 


Some exhaust their years on the teaching of others, which the more 
honest of them would have devoted to learning, and they avoid strong 
preachers even more than strenuous theologians; who, if they had has- 
tened, would have become both. And indeed I fear the worst, that already 
by the next generation following the great future of theologians may be 
solidly a poverty of doctors, and even this in name only.”!4 


On this note, Wallis was very much in the company of those divines who had 
been seeking theological and ecclesiastical reform in England. Most of those 
in control of the universities also appreciated the need for “human learning" 
alongside of studies in divinity, particularly the humanistic skills needed to 
carry out biblical exegesis and theological reflection. But Wallis takes this no- 
tion a step further by directly linking “solid learning" and sober judgment. 
Wallis instructs them "to care as much for the business of erudition, as piety, 
so that you pay all to sobriety” and to watch out for the “ghost and mad kind of 
erudition and of empty religion, which differs a great deal from sober and solid 


12 BL MS Harley 6796, f. 1541, quoted in Goulding, “Humanism and Science,’ 235-36. 

13 Translated by Robert Goulding in “Humanism and Science,” 236. This statement was 
made in the context of Briggs's tirade on the state of mathematical instruction and is not 
to be understood as a reference to characteristically Aristotelian philosophy. 

14 Alii, dum, docendis aliis, eos insumunt annos quos discendo ipsi rectius impendissent, eva- 
dunt magis Concionatores validi, quam strenui Theologi; qui, ni properassent, utrumque 
fuissent. Et quidem male metuo, ne, vel hoc nomine, aetate iam proxime insequente, magna 
futura sit Theologorum solide doctorum inopia. OM 3(Misc).219. 
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work’”.!5 Wallis wishes to steer his students away from the two false heights: the 
ivory tower and the fanatic's soap box. 

These last few comments on Puritan morals preached by a doctor of di- 
vinity to a captive audience of young boys might strike us as little more than 
Interregnum Puritan tropes. Not only does his statement include an explicit 
refutation of facile popular religion, but also fuses together intellectual and 
moral principles. The unlikely discipline of mathematics is proposed as an in- 
tegral, if not essential part in the overall program of academic formation un- 
dertaken by the undergraduate student. It not only trains the mind for other 
academic studies, but for the situations of public life, common or genteel. 
Such intellectual formation cannot be carried out without self-discipline, but 
this discipline feeds back into the moral formation of the student, disposing 
the mind and will to proper behavior and bearing. Wallis's exhortations show 
he believes that mathematics itself is the more solid study that will train the 
young mind to its requisite sobriety. 


2 The Care of Scholars 


24 Academic Traditions and the Current State of Affairs 

Wallis's polemic against the current fashion of rhetoric, the lack of mental dis- 
cipline, and moral declension all come together in his comments on the recent 
disputations held in Oxford in the early 1650s. It was during Lent that senior 
undergraduates performed their Determination disputations in fulfillment 
of degree requirements. After returning from the Lent exercises, Wallis often 
commented on the recent event. On 5 May 1652, Wallis seems to have been 
in good spirits on his return, mixing together in his lecture images from the 
religious practice of Lent, the disputations, and classical literature. He speaks 
of the disputations as the minimalist meal of Lent, "being seasoned with only 
a stupid unsavory bellow.” Speaking of the masters who undoubtedly taunted 
the less skilled undergraduates he says, “as though the statutes existed to vio- 
late Lent, I seem to see for myself many butchers vigorously lopping off the 


15 Denique (ne nimius sim) in toto, tum eruditionis, tum pietatis, negotio, curandum erit, ut 
ad sobrietatem expendatis omnia. Est siquidem, tum eruditionis, tum et religionis, inanis 
quaedam larva et externa species, quae ab utriusque sobria et solida évepyeia immane quan- 
tum discrepat; &vci$eaíc tic Ts vevówvüuou yvwcews, et póppwoiç ts edoeBetac: 1 Tim. 6.12. 2 
Tim. 3.5. quam ambientes nonnulli, pro corpore, umbram amplectuntur; seu, nubem pro 
Junone. Id vos interim, Academici, summopere hortatos velim; ut sitis solidi, sani, sobrii; 
ne vel propriae mentis levitas, vel veteratorum versutia, ab eo vos divertat tramite, quo ad 
sanam mentem tenditur, ad solidam tum eruditionem, tum pietatem. OM 3(Misc).223. 
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heads of calves" Although Wallis was maintaining good humor in all of this, 
he is suggesting on a more serious level a problem with the current state of 
the disputations. He describes the “cohort of determining bachelors” as a “new 
family of Cadmus", whose mythical offspring are famed for surviving a near 
complete mass fratricide. Wallis complains that not only has mathematics 
been driven out of the schools during the Lent disputations (referring to the 
suspension of lectures during this time), but also because mathematical ques- 
tions are never posed in the disputations, "to such an extent they were without 
rule or norm". “It is certainly not permitted during the celebration of that fast 
either to eat solid nourishment, or to touch a dish of delicacies; for those of 
sharper minds the exercising of solid demonstrations of mathematicians. But 
they are satisfied to break the rotten nuts of the Sophists, or at least to munch 
on the acorns of the Porphyrian tree." 6 Again, mathematics appears in Wallis's 
didactics both as a subject which ought to play a greater role in academic stud- 
ies, and as a morally regulating force. 

In another of Wallis's post-Lent occasional lectures, he explains more 
broadly the fate of mathematics in the history of academic studies.!” In his 
view, mathematics was originally an essential part of the ancient academies, 
but the Greek philosophy that has been preserved has erroneously neglected 
that part of its heritage. Wallis points to the sign which purportedly hung over 
Plato's Academy, which read “Non-geometers Enter Not" and he insists that the 
rule was the same for Aristotle's Lyceum. The stagnation of the Stagirian phi- 
losophy is a result of following a “scanty part of it" being “more occupied with 
battles over words than for searching out the bowels of nature." If the math- 
ematical part of Greek philosophy had not been left behind, “that immense 
heirloom of learning that we take from them with thanks, we would have 
recovered more significantly enlarged with greater advancement." Philosophy 
has indeed suffered great loss over the centuries, but recent developments 
occurring in Wallis's time showed that its true heritage was at last being redis- 
covered. “For I am not afraid to assert boldly that solid philosophy has admitted 
more additions after reviving mathematical studies, than it had recovered dur- 
ing the entire intervening time, from the time philosophy left Greece up to the 
time it was received."? As evidence of the recent benefits of the reintegration 


16 Non licuit scilicet per istius jejunii celebritatem, aut solido victu vesci, aut attingere fercula 
delicatiora; quibus acutiores animi, solidis Mathematicorum demonstrationibus exercitati, 
saturentur: sed vel putidas frangere Sophismatum nuces, vel arboris saltem Porphyrianae 
glandes devorare. Lecture 25, 5 May 1652. Bodl. MS Don.d.45, f. 431-43v. 

17 Lecture 54, 4 May 1653. Bodl. MS Don.d.45, ff. 75v—78. 

18 — .. atque immensum illud eruditionis xeiufjÀtov quod ab illis acceptum grati agnosciumus, 
magno certo certius incremento recipissimus |lect. *recepissimus"] auctius.... Audacter 
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of mathematics into natural philosophy, Wallis orates a long list of astronomi- 
cal advances including observations of the planets, improvements in dynami- 
cal theory, and developments in our understanding of the physical nature of 
heavenly as well as terrestrial bodies. 


2.2 Academic Life and the Current Affairs of State 
In 1651, a rumor raced through the university that Charles 11 might be plan- 
ning an attack on Oxford. Fortifications were thrown up and a troop assem- 
bled. Anthony Wood records that the "Scholars their putting themselves into a 
posture of defence, who raised at the charge of all Colleges a Troop of Horse, 
which, with Reformadoes, or Volunteers, consisted of about 120. Their Captain 
was John Kent, Master of Arts and Fellow of New College, and their Motto on 
the Flag, ‘Non Arte sed Marte."!9 

In July of that year, Wallis preached an assize sermon entitled, "God's 
Sovereignty and Justice." In an exposition of Gen 18.25, "Shall not the Judge of 
all the Earth do Right?" Wallis looked to God's just judgement as a model for 
the ensuing work of those present. Although the passage of Scripture comes 
just before the annihilation of Sodom and Gommorah, it is concerned with 
God's clemency and fairness, that the guiltless will not be consumed with 
the guilty. Following that, he drew out the application of his exposition in 
a bold exhortation to do not merely what is “fit,” but to do what is just. On 
this occasion he spoke in just the way one would hope from a church min- 
ister saying quite plainly, “You must not do one man wrong, that you may do 
another a Favour.” He asks for their “utmost Endeavours to settle the Peace of 
this Distracted Nation." His recommended course of action is, however, easier 
said than done. “A good Rule to be thought upon, in times of high Animosities 
and Discontent. Moderate Desires, Moderate Affections, and a Moderate 
Temper of Mind, may Compose and Allay those Heats and Heighths of Spirit, 
in Men of Opposite Principles, and Opposite Interests; and settle things by a 
mutual Condescension, in ways of Peace; Which the Violence of Passion, or 
Principles of Revenge, would but inflame, to the Common Ruine.” Contrary 
to the rhetoric of the revolution, there is no greater program or design of gov- 
ernment coming out of the present turmoil. “Men of Narrow Principles, qui 
ad pauca respiciunt, think they do consult wisely, when they model all things, 


enim ego non verebor asserere, plus incrementi accepisse solidam philosophiam praesentis 
praeteritique seculi industriá post resuscitata studia Mathematica, quàm per totum illud 
temporis interstitiam, ex quo Graeciam reliquit Philosophia ad illa usque tempora, recepis- 
set. Bodl. MS Don.d.45, f. 76v. 

19 Anthony Wood, The History and Antiquities of the University of Oxford, 3 vols., ed. John 
Gutch (Oxford, 1792—96), 647. 
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according to the present Interest of their own Party.... And it hath been our 
Unhappiness of late Years, That the Sword hath been grasped, rather to Secure 
a Party, than to Settle the Nation; and hath been managed accordingly."?0 

Two years later, on 20 April 1653, Oliver Cromwell famously marched into 
Parliament and dismissed the Rump Parliament. In this environment, Wallis 
recommenced his lectures two weeks later on 4 May 1653. There he directly 
addresses the current political situation. 


Salutations, young academicians, here you are, having survived the 
recent war of Lent. Already the fight is finished. It is allowed at last to 
enjoy peace in public (or, at least in the library). I confess for my part to 
take no pleasure at all in dissensions, outcries, battles, and the rest of that 
kind of wars, especially not in the political sphere, (they are able to be 
avoided, sometimes this way, sometimes by some other way) and I am 
nearly [at the position] that I would prefer the most basic peace of in- 
justice to the most just war. And in the academic sphere, in the Republic 
of Letters, it is by far quite inappropriate to raise cries for war, and start 
battles. For I do not condemn other university men to show arms such as 
rhetorical persuasion, logical syllogisms, and true forms for proper dis- 
putation. Concerning this for you, be armed with criticism and be men 
devoted to a peaceful spirit—it is not fitting for you to be clothed with 
other equipment.?! 


Wallis is clearly instructing his students not to take part in military activities, 
especially in such a volatile political environment. He was later to say in his 
autobiography: "The Issue of which War, proved very different from what was 
said to be at first intended. As is usual in such cases; the power of the sword 
frequently passing from hand to hand, and those who begin a War, not being 


20 John Wallis, "God's Sovereignty and Justice," in Theological Discourses, in Two Parts: The 
First Containing VIII Letters and III Sermons Concerning the Blessed Trinity: The Second, 
Discourses & Sermons on Several Occasions, John Wallis (London, 1695), 27-30. 

21 Salvete, Juvenes Academici, quotquot hic adestis nupero quadragesimali bello superstites. 
Iamiam bellatum est satis. Liceat tandem pacata republicá (saltem, librariá) frui. Fateor 
equidem ego mihi neutiquam placere dissidia, clamores, pugnas, caeteraque id genus bel- 
lica, nequidem in statu politico, (modo illa quoquo modo possint evitari) et prope sum ut 
injusti se imam pacem justissimo bello anteponam: At in statu Academico, in Republicá 
Literariá, clamores bellicos excitari, pugnásque institui, multo magis displicet; neque enim 
alia viros Academicos arma docere judico quam Suadam Rhetoricam, Logicos Syllogismos, 
verasque recté disputandi formulas; haec vobis arma sunto decretoria, virosque pacis studio 
deditos non alia vestiri decet armaturá. Bodl. MS Don.d.45, f. 741. 
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able to see where it wil end.”2 If students have a desire to fight, then the proper 
place is in disputation, and not with the sorts of weapons soldiers use or even 
by shouting, but with good arguments. In his comments which continue on 
at length, Wallis also seems to be tenderly consoling these students since it 
appears they have been suffering no small amount of criticism and teasing 
from the garrisons stationed in Oxford. Wallis assures them that they are “dep- 
recating what they do not understand" and have nothing of "solid doctrine or 
wisdom." The soldiers who belittle the scholars are no better than “dogs who 
bark equally at everyone coming whether they be good or bad, not indeed be- 
cause they deserve it, but because they are not one of them."?3 

However, Wallis did not have the complete support and example among 
his colleagues. On another occasion, in August 1655, Penruddock's uprising 
in Wiltshire was defeated, but not before the Vice-chancellor himself (John 
Owen) had prepared for the fight. Again, Wood informs us, "Dr. Owen took 
great care to secure the University and County. For the safety of the first a Troop 
of Scholars were forthwith raised and armed and put in a posture of defence 
under the command of Captain Stephens Doctor of Physic and Principal of 
Hart Hall. In the head of whom the said Owen did often appear well mounted, 
with a Sword by his side and case of Pistols before him."?* Wallis himself did 
not criticize Dr. Owen directly in his lectures, but he did point out in an indi- 
rect fashion that academics were prone to get involved in hopes of securing 
a gift of advancement or an estate. Instead, Wallis encourages his scholars to 
follow a different route to success, suggesting not only the independent merits 
of academic study, but that it may actually prove a safer living. 


Be diligent, and solidly taught, by which you may forestall the opportu- 
nity for those who will accuse, and you may best look out for your advan- 
tage. While I vaguely recall the diligent industry and other things which 
pertain to solid learning, I am able to give you only one small general 
recommendation, alas, although exceedingly neglected, it is nevertheless 
quite profitable for solid learning: of course, serious study of mathemati- 
cal things. 


So, mathematics becomes not only the best way to exercise and train the mind, 
and to condition the soul, but also to “look out for your advantage" in a hostile 
social and political environment. He continues, 


22 Christoph J. Scriba, ed., "The Autobiography of John Wallis, F. R. S" Notes and Records of 
the Royal Society of London 25 (1970): 32. 

23 Bodl. MS Don.d.45, ff. 74v—75. 

24 Wood, History, 668. 
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as far as I understand something either in Philosophy or especially in the 
mathematical disciplines, it is the most brief and most expeditious way 
to true philosophy, which, one who does not undertake it, perhaps will 
from an outwardly attractive book be able thenceforth to skim a bit in 
philosophy, and to speak as far as the surface of philosophy, never to truly 
arrive at the most intimate recess in nature and the more hidden inner 
sanctuary25 


Wallis could not be any more plain: a true education is philosophical and phi- 
losophy is incomplete without mathematics. Although the universities had for 
centuries forgotten this truth, Wallis intended to recover the academy to its 
ancient origins. Efforts in this direction had begun with Henry Savile's creation 
of lectureships in geometry and astronomy, and now John Wallis, the Savilian 
Professor of Geometry was seeking to make that vision a reality. 


3 A University in Its Own Right 


34 A University Counter-Reformation 

There is a stark contrast between Wallis's program for university education 
described above and the more forcible activists attempting to alter the struc- 
ture of the university more radically in the 1650s. Among these were not only 
radical reformers such as John Webster, William Dell, and John Horne, but the 
Parliament itself, who regularly sent its visitors to Oxford. Wallis had served 
with some of the visitors while at the Westminster Assembly, and otherwise 
was in agreement with them on matters of Christian doctrine. But when it 
came to an educational program, Wallis was convinced that the university was 
capable of improving itself with its own resources. A brief examination of both 
the Parliamentary efforts to change Oxford University, and the criticisms of the 
radical reformers will help to show that Oxford not only survived, but flour- 
ished during the Interregnum, not because of them, but in spite of them. 


25 . Seduli sitis, et solidè docti; quo et ipsis calumniandi ansam praeripiatis, vestróque com- 
modo consulatis maximé. Dum autem industriam sedulitatem, aliáque quae ad solidam 
eruditionem spectant, strictim commemoro; non possum non paulo fusius unum illud vobis 
commendatum dare, quod, quamvis heu nimis neglectum, ad solidam tamen eruditionem 
summopere conducit: nempe serium rerum Mathematicarum studium.... quod, siquid ego 
vel in Philosophiá, vel in ipsis speciatim mathematicis disciplinis, ulla tenus intelligo, bre- 
vissima est et expeditissima ad veré philosophandum via; quam qui non ingreditur, poterit 
forsan ille speciosa quaedam in philosophiá hinc inde delibare, et superficie tenus dici phi- 
losophus, verum ad intimiorem naturá recessum et reconditiora penetralia nunquam perve- 
nire. Bodl. MS Don.d.45, f. 75. 
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Wallis belonged to a different group of reformed minded men which Blair 
Worden calls the “Wilkins circle"26 It was here that the stubborn indepen- 
dent mindset of the university was nourished. Wilkins was joined by Ralph 
Bathurst, Gerard Langbaine, and others. Although Worden does not mention 
him, Wallis, as the first part of this chapter testifies, belongs among them. 
In the 1650s they faced the most formidable opposition to be had: the Vice- 
Chancellor John Owen and Oliver Cromwell. The debate here was not marked 
out by theological, ecclesiastical, or political differences, though these issues 
all had their place. The three visitations which occurred in the period between 
1647 and 1658 all had concern for morals and religious education.?’ But these 
were concerns of Laud as well who had preceded them and was probably 
more successful in addressing them.?® The Wilkins circle, not to the exclusion 
of piety and learning, was decidedly attempting to remove the interference 
of reformism from the regular activity of Oxford University. This was some- 
times achieved by rescuing a college from the impositions of the parliamen- 
tary visitors.?? 

The great irony here, of course, is that Wilkins, Wallis and others owed 
their posts to the visitors' ejection-sequestration-intrusion machine. But they 
felt Parliament’s function in that regard had now expired. Not only did Wallis 
express dislike for the incessant military action and presence in Oxford, but it 
was clear to Wallis that the powers of London had no idea what was required 
to improve the state of learning, and perhaps even piety as well. Yet the sim- 
plicity of satisfying the Parliament, by mere oath-swearing, meant that Wallis 


26 Blair Worden, “Cromwellian Oxford,” in The History of the University of Oxford, ed. Nicholas 
Tyacke (Oxford, 1997), 738 ff. 

27 There were injunctions against “all excesse and vanitie, in powdering their haire, wearing 
knots of ribands, walking in boots and spures and bote-hose-tops.” And although stat- 
utes already provided for it, the following command was apparently in need of repetition: 
"Ordered: That noe women shall be permitted to make beds or doe any other service for 
Students and Scholars in any Colledge or Hall in this Universitie of Oxon, but auncient 
weomen and of good report, such as shall be approved of by the governors of everie 
Colledge and Hall: who are hereby desired to take spetiall care that this order be diligently 
observed in their respective Houses." Montagu Burrows, ed., The Register of the Visitors of 
the University of Oxford, from A.D. 1647 to A.D. 1658 (London: The Camden Society, 1881), 
22, 284—5, 294, 359, 411, 434. Burrows notes that many "Colleges had an original provision 
in their Statutes, ‘quod omnia ministeria fiant per masculos, with an exception for the 
laundress" (p. 284). 

28 Laud also disliked boots and spurs and especially long hair among the students. He is 
credited with reducing the number of licensed alehouses in Oxford from 300 which 
existed in the time of James 1, to 100. Hugh Trevor-Roper, Archbishop Laud, 1573-1645, 
3rd ed. (Basingstoke: Macmillan Press, 1988), 277—78. 

29 Worden, “Cromwellian Oxford,” 743. 
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could work in relative isolation and independence towards those ends which 
he saw fit to recommend to his colleagues and students. Their contempt for the 
visitors is clearly expressed in several draft letters among Wallis's manuscripts, 
addressed to Richard Cromwell and the Parliament. It is not clear if they were 
ever sent, but they testify to the aims of the Wilkins circle, and Wallis's direct 
involvement within it.?? The letters to Parliament were probably written only 
because Richard Cromwell's fortunes changed so rapidly in 1659, quickly mak- 
ing the draft letter to him obsolete before its finalization. The letter to Cromwell 
(Fig. 7.1) is more disciplined, making four primary requests on behalf of the 
university. First, the third visitation had finished its work, and the Protector 
should be *very tender" in appointing any further visitations. The university 
and colleges should be free to govern themselves, “as other Corporations in this 
Nation are permitted to do." Second, their statutes ought to be honored, again, 
as with other corporations. Third, the protector should guarantee the "just 
rights, privileges and immunities" of the university from outside suits. (This 
will be discussed in the next section.) Fourth, in place of the visitors, local visi- 
tors should be appointed according to the will and statutes of the colleges. On 
the point of self governance, a deleted section from earlier in the letter better 
reveals the feeling among the Wilkins circle. There Wallis said that no longer 
should the universities be "the onely Bodies which ought to bee kept still in 
Pupillage or Wardship, as unfit to be trusted with the management of their 
own affaires, their just rights privileges, liberties and immunities, without the 
inspection of Supervisors to check and controll them at pleasure"?! The letters 
to Parliament, in their rough state, devolve into a shopping list for Parliament 
house, if Wallis, Wilkins, and company were to have their way. Among their 
complaints are numerous disputes with the city of Oxford, neglect of land 
rights in general, problems with the London Stationers including neglect of 
copyright and their failure to deliver new books to the university libraries. 

The universities also experienced pressure at the popular level. There are 
more critics than can be dealt with here, but the most important would seem 
to be John Webster, William Dell, and John Horne—the three mentioned by 


30 The letter to Richard Cromwell (Bodl. MS Add. D.105, ff10r-ur; CJW 1.559-62) is written in 
Wallis's fairest hand, indicating that he had had hopes of sending it, though ultimately it 
was revised. The header reads "The humble Petition of" with a blank following. Wallis was 
waiting to see who precisely would be behind the petition. The two letters to Parliament 
(Bodl. MS Add. D.105, ff. ur, 8r-9r; correctly placed after that to R. Cromwell in cyw 1.563- 
69) are in Wallis's usual hand and contain numerous corrections and additions. The first 
is rather short, and the second is probably a second attempt. 

31 Bodl. MS Add. Daos, f. 10v; CJW 1.561. 
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FIGURE 7.1 Draft letter from the University of Oxford to Richard Cromwell 
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Anthony Wood in his History.?? The arguments in all three of these authors 
contain the following elements, and typically in this order: 1. The Gospel origi- 
nates in the Scriptures, not in philosophy, therefore it is not necessary to learn 
philosophy in order to proclaim the Gospel in churches; 2. The Bible itself 
clearly warns of the dangers of philosophy and its corrupting influence; there- 
fore human learning and philosophy is to be avoided; 3. Each author, in their 
own way, usually offers some concession, which gives a place to such studies 
in other disciplines apart from divinity. But preachers have no need for Logic 
and Metaphysics, only study of the Scriptures. It is important to note that these 
critics are almost exclusively concerned with the status of theological educa- 
tion, and discuss matters of natural philosophy and other subjects only sec- 
ondarily. This is most evident in the small interchange in 1654 between John 
Horne, an Arminian minister, and George Kendall, a minister with Presbyterian 
leanings. Kendall had written against John Goodwin, a noted Arminian of the 
time, and John Horne answered him in an appendix to a work of his own on 
infant baptism.3? Horne attempts to undo Kendalls arguments against 
Goodwin by demonstrating the inadequacy of the logical and metaphysical 
distinctions employed by him. Horne argues that Kendall's metaphysical "Met- 
yard" and "philosophical shears" measure and prune biblical texts into a dis- 
torted form.?^ Kendall answers Horne in rhetorical kind, arguing that he did 
not found his arguments on philosophy, but only used it as a tool of exposition. 
He agrees that the Scriptures are the only true foundation of the Christian re- 
ligion and that "Philosophy, is I grant ‘good for nothing, when unsoberly used; 
but neither is he sober that sayes it cannot be put to excellent use, in opening 
points of Divinity."?5 

William Dell, the intruded master of Gonville and Caius College, Cambridge, 
argued against the relevance of human learning for theological studies, but 
expanded more on a positive program that might be put in the place of the 


32 Wood, History, 3.657-9. 

33 George Kendall, Theokratia, or, A Vindication of the Doctrine Commonly Received in the 
Reformed Churches Concerning Gods Intentions of Special Grace and Favour to His Elect in 
the Death of Christ as Also His Prerogative, Power, Prescience, Providence, the Immutability 
of His Nature and Counsels &c. from the Attempts Lately Made against It, by Master John 
Goodwin in His Book Entituled Redemption Redeemed Together with Some Digressions 
Concerning the Impossibility of New Immanent Acts of God (London, 1653); John Horne, 
AIATPIBH IIEPI IIAIAO-BAIITIEMOY, Or A Consideration of Infant Baptism (London: 
H. Cripps and L. Lloyd, 1654). 

34 Horne, Infant Baptism, 150, passim. 

35 George Kendall, “A Fescue for a Horne-Book, Or an Apology for University-Learning, 
as Necessary for Contrey-Preachers,” in Sancti Sanciti. Or, The Common Doctrine of the 
Perseverance of the Saints (London, 1654), 148, 154. 
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present university system.?6 Dell thinks it is the civil magistrates’ responsibil- 
ity to set up schools, and that they should be within every major town. It is not 
clear, however, if these schools are intended for the training of ministers or lay 
persons since Dell includes in their program a wide range of studies which it 
seems in earlier tracts he had discouraged. Language studies are acceptable, 
but they should be learned from Christian authors, not pagan ones. Further, 
"Mathematicks especially are to be had in good esteem in Universities; as 
Arithmetick, Geometry, Geography, and the like, which as they carry no wick- 
edness in them." Even Law and Physick should be studied "according to that 
Reformation which a wise and godly Authority will cause them to pass under, 
both being now exceedingly corrupt and out of order, both for practice and 
fees.”3” In summary, 


Let the faithful consider that this reformed use of Tongues and Arts, justly 
hath its place in the world. For if all men cannot be Christians (as Paul 
saith all men have not faith) yet let them be Men, and improved in the 
use of reason, and sober learning, where by they may be serviceable to 
the Commonwealth in their age, whilst the Church of Christ hath its 
own members and officers, through the call of God, and unction of his 
Spirit onely. For humane learning hath its place and use among humane 
things, but hath no place nor use in Christs Kingdome, as hath been suf- 
ficiently proved.38 


In the end, Dell seems only to have recreated the university, with the only 
change being a little moral scrubbing to its disciplines. In the beginning he 
wished to guard biblical and theological studies from external influences, but 
in the end was forced to reconcile with the necessity of the humanities for 
other disciplines, as well as for divinity. 

John Webster, who has the most to say about the non-religious parts of 
university education, still begins with the same mindset as Dell. In the first 


36 The critical part comes in three tracts: William Dell, A Plain and Necessary Confutation 
of Divers Gross and Antichristian Errors, Delivered to the University Congregation, the 
Last Commencement, Anno. 1653. By Mr. Sydrach Simpson, Master of Pembroke Hall in 
Cambridge. (London, 1654); A Testimony from the Word against Divinity-Degres in the 
University: Or, Any Academical Degrees Made Use of for the Ministry of the Gospel (London, 
1654); The Testimony of Martin Luther upon the Whole Matter, to Wit, Touching Universities, 
Humane Larning, or Philosophy, University Degrees, Etc. (London, 1654), and the positive 
part in The Right Reformation of Learning, Schooles and Universities According to the State 
of the Gospel, and the True Light That Shines Therein (London, 1654). 

37 Dell, Right Reformation, 26-7. 

38 Dell, Right Reformation, 30. 
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chapter of his book Academiarum Examen, Webster quotes several times 
from Chrysostom's commentary on 1 Cor 2, bringing attention to the distinc- 
tion between earthly wisdom and heavenly wisdom. The earthly is useful in 
its own sphere, but useless in spiritual matters. The second chapter addresses 
"School-Theology" and makes arguments similar to those above. In the remain- 
ing chapters, which constitute the majority of the book, Webster discusses the 
learning of the schools in general, suggesting improvements particularly in the 
areas of natural philosophy and mathematics. The transition from Chapter 2 to 
Chapter 3 is important, because it shows that Webster is describing the inad- 
equacies of Aristotelian natural philosophy, not alone, but as a further elabora- 
tion of the inadequacy of human learning as it is currently prosecuted in the 
universities. His main point is still about the state of biblical and theological 
studies. It is as if to say, not only are our preachers being trained on an ungodly 
system of philosophy, but even worse a totally outdated one! 

Webster received a substantial negative response from Wallis's colleague, 
Seth Ward, the Savilian Professor of Astronomy.?9 Ward also addresses Thomas 
Hobbes and William Dell at the end of the book, but seems to have wearied 
himself on Webster and only devotes a few pages to them. Against Webster, 
Ward argues chiefly that he is simply wrong about the current state of univer- 
sity studies. Webster is arguing against a straw man, a stereotype of the uni- 
versity as a place where Scholasticism is uncritically endorsed and where 
university students do nothing else than argue for argument's sake. Ward 
repeatedly undresses Webster's ignorance, addressing each subject area ad 
seriatim. Regarding mathematics, Ward challenges, "if either or both of them 
[Webster or Dell] joyntly or severally be able to resolve a common adfected 
aequation, or give the Geometricall effection of it (that which many Boys in 
the University are able to do) I will procure them one of our Mathematick 
Professors places." Oxford University is hardly behind in mathematical learning 
as Webster suggests. "Arithmetick and Geometry are sincerely and profoundly 
taught, Analyticall Algebra, the Solution and Application of Aequations, con- 
taining the whole mystery of both those sciences, being faithfully expounded 
in the Schooles by the professor of Geometry, and in many severall Colledges 
by particular Tutors."^? Wallis, of course, was the Geometry professor in view, 


39 John Wilkins and Seth Ward, Vindiciae Academiarum Containing, Some Brief Ani- 
madversions upon Mr Websters Book Stiled, The Examination of Academies. Together with 
an Appendix Concerning What M. Hobbs, and M. Dell Have Published on This Argument 
(Oxford, 1654). It is generally accepted that Seth Ward wrote the main body of the text, 
and Wilkins the prefatory letter, due to the thinly disguised authorial names “H. D.” and 
“N. S5 the last letters of their first and last names. 

40 Wilkins and Ward, Vindiciae Academiarum, 28. 
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and Webster's case shows that while the educational reformist voices of the 
early 1650s criticized the universities' primitive practices and learning, it was in 
fact the critics who were more behind the times. If natural philosophy, math- 
ematics, or even divinity had followed their advice, all learning would have 
suffered a much worse fate. 

The essentially political interest of Parliamentary reform and essentially 
religious interest of popular reform both proved themselves incapable of hav- 
ing any lasting effect on the universities. In place of these simplistic attitudes, 
Wallis held a program of education founded on solidior philosophia, which 
included not only the new learning of mathematics and experimental philoso- 
phy, but the resources of logic and the ancients revived. This counter-reform, 
championed by Wallis, Ward, and Wilkins, among others, played a major role 
in creating a generation of intellectuals who became the inheritance of the 
post-Restoration era. It was from this pool that the substance of the Royal 
Society and the entire Newtonian age emerged. 


3.2 A Learned Press?! 

The advance of learning could not progress upon the labors of university lec- 
turers alone. The availability of well-made books was an absolute requirement. 
But books could be made only at great expense, and something like an edi- 
tion of an ancient text in an ancient tongue not only required great skill and 
care (and expense) in compiling, but also in printing. Most printers would 
never embark on such projects because they required so much financial outlay 
before any return might be had, and even this was never guaranteed. This was 
certainly the fate of numerous mathematical books in the seventeenth cen- 
tury. In order for a press to survive the limited income of learned books such 
as these, it required an underlying stable income to meet overhead expenses 
as well as provide a workspace which included sufficient type (both in quan- 
tity and in kind) for major undertakings. Such an income could be provided 
by the most popular books at that time: Bibles, almanacs, and grammars. But 
these were controlled by the monopoly granted to the Stationers’ Company in 


41 This section is a only a brief account of Wallis's role in publishing activities in Oxford dur- 
ing his life. Concerning the legal disputes discussed, John Johnson and Strickland Gibson, 
Print and Privilege at Oxford to the Year 1700, Oxford Bibliographical Society Publications, 
vol. 7 (Oxford: Oxford Bibliographical Society, 1946) is still one of the best accounts. 
Readers will also wish to consult Ian Gadd, ed., The History of Oxford University Press: 
Volume I, Beginnings to 1780 (Oxford, 2013) which has numerous contributions providing 
a wealth of information about the publishing world in and outside of Oxford. Wallis is 
present throughout as author, editor, and promoter of learned books. 
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London, begun by Royal Charter in 1557.4? These monopolies could be bought 
and sold, but printing generally only came to the universities by further royal 
charters. By the seventeenth century, the universities had at various times held 
such charters, but the Stationer's Company had come to be recognized as the 
sole holder of these monopolies. 

The conflict between the Stationers’ Company and the Oxford printers 
was rekindled when in 1679, Oxford printed an octavo New Testament, and 
the Stationers petitioned the king to order their abatement. The king had no 
patience with what was to him a matter of law and not his judgement, so 
Oxford won the day. The Stationers retaliated by initiating a price war in order 
to undercut the Oxford printers and ruin them.^? The case proceeded in the 
1680s in Chancery Court, where the university was challenged in their practice 
of sub-leasing their rights to various other printers. One of these lessees was 
Guy and Parker, who found themselves feeling abandoned to the court around 
5 April 1685. Parker wrote frantically to Wallis, begging his aid. 


... I find without some person come up deputed from the University to 
add authority to our defence wee shall both be endangered to bee ru- 
ined and the University to lose their privileges or bee much abridged 
in them... I have a Room in my house and all the conveniencyes I can 
afford shal bee at his service freely I wish it might bee yourself ... I pray 
Sir consider and inform my Lord and other persons in the University that 
itis not onely letters but a person as before must carry the University and 
us off this attacque the enemy is desperate ...^^ 


In the judgment of Parker, John Wallis stood for the University of Oxford. 
His mere presence would give authority to Guy and Parker as lessees to the 
Oxford press. It seems that Wallis did, indeed, answer the call since the Vice- 
Chancellor's Accounts note that Wallis was reimbursed nearly twenty-five 
pounds for the period 1684—85.*° This was not the first time Wallis had been 
sent to London by the university as a legal deputy. In 1661, the university and 
town were again quarreling over the university's independent rights and 


42 Johnson and Gibson, Print and Privilege, 3. 

43 Johnson and Gibson, Print and Privilege, 86-88. 

44 Johnson and Gibson, Print and Privilege, 91. 

45 Anthony Wood, The Life and Times of Anthony Wood, Antiquary, of Oxford, 1632-1695, 
Described by Himself Collected from His Diaries and Other Papers, ed. Andrew Clark 
(Oxford: Oxford Historical Society, 1891), 4.79. This money probably included lawyers' and 
clerks' fees, as well as Wallis's personal expenses. 
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Wallis and others were commissioned to go to London to argue on behalf of 
the university.*6 

Wallis was more than a mere figurehead for the university's printers. He 
seems to have had some ability and savor for the legal process.*” More impor- 
tantly, he (and Bishop Fell, to whom the Oxford press owes its greatest debt) 
recognized the significance of what was at stake. If there ever was to be a 
learned press in England it required the unique resources and interests of the 
university. But so long as the London monopoly withheld the bread and butter 
of a printer's shop from them, such a press would never survive. The propaga- 
tion of advanced academic work in England was very much in the balance. 

The dispute peaked when a writ of Quo Warranto was issued on 13 June 
1688, to Gilbert Ironside, Vice-chancellor of Oxford. Parker had already in April 
again enjoined Wallis to the cause. Wallis threw all of his energy into the de- 
fense of the university. He wrote to the Earl of Clarendon and Colonel Titus in 
every effort to gain the royal ear. He then set out to London while the univer- 
sity sent a petition to the king on 23 Sept. to have the writ withdrawn.^$ What 
value these efforts had is difficult to say since the university received relief on 
2 Oct. when a general pardon of James 11 annulled the Quo Warranto.* Thus 
the university survived its most precarious moment. Yet, this was not the end 
as the London stationers relentlessly pursued their beloved monopoly, retreat- 
ing again to the tactic of purchasing their rights from the university. But for 
Wallis, this move was only a retreat in disguise since the stationers would eas- 
ily have their money back in the exorbitant book prices which would result. 
In 1691, Wallis vowed, “... for my own part I am very well aware of it and being 
so intrusted in your affaires as I have ben for many years I think it my duty to 
profes against it (as I have done and shall do when ever there is occasion, and 
if after all by the art of some few men, the University be induced (in Effect) 


46 Wood, Life and Times, 1.372, 4.65. 

47 Johnson and Gibson, Print and Privilege, 81. Wallis’s preparation for legal work presented 
in his autobiography sounds much like the modest account he gave of his mathemati- 
cal preparation. “I was concerned from time to time in defending the just Rights and 
Privileges, in such Law-Suits, as did arise, of the University with the City of Oxford, the 
Stationers of London, and others. Wherein I found that some little knowledge, which 
I had before acquired, by occasional inspection (amongst other Studies) into our Books 
of Law, was of great use unto me; and of which I was hereby ingaged into a further Study, 
especially as to those Cases, wherein the University was concerned.” Scriba, "Autobiography 
of John Wallis,” 42. 

48 Johnson and Gibson, Print and Privilege, 107; Wood, Life and Times, 3.269, 4.81. 

49 Johnson and Gibson, Print and Privilege, 108. 
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to give up all they have been successfully contending for these fifty years and 
more it shall never be done by my hand with my consent."50 


4 Conclusion 


John Wallis was pedagogue, pastor and protector within the University at 
Oxford. As pedagogue he lectured to students, met them in private for addi- 
tional tutorials, and otherwise seems to have been genuinely interested in their 
progress. It was likely for this reason that Matthew Poole entrusted Wallis with 
the task of reporting on the progress of students who were receiving financial 
aid.5! Inseparable from intellectual education was a moral one, as Wallis exer- 
cised a paternal function in the practical spiritual upbringing of his students. 
In Puritan spirit, Wallis advocates faithfulness in academic labor as a moral 
duty, which was not without practical benefits to the student, as well as the 
state. And on a broader scale, the Savilian Professor was the protector of the 
university, defending its sanctity and privileges. 

Wallis's role as Keeper of the Archives was secured under much local con- 
troversy in its time, especially since the Savilian Professors were barred from 
holding additional offices.5? One can appreciate, however, in the context of his 
larger role within the university how he saw it as perfectly compatible with 
the spirit of what his professorship entailed. In the latter half of the seven- 
teenth century, the universities might have been weakened by forces ranging 
from big business to populism. These attacks required a defense. Frequent 
errands to London and elsewhere were time consuming activities, and Wallis 
would not have wished this extra labor on himself without cause.*? It is no 
wonder Wallis's mathematical output dropped after his highly productive first 
decade. Savile knew this and was wise to wish his professors be liberated from 
it. However, if teaching, learning, and intellectual production were hampered 
by outside forces, the professors should be empowered to defend themselves, 
even if that meant assuming additional responsibilities. We can see that Wallis 


50 Bodl. MS Ballard 4g, f. 253. 

51 CUL MS Baker Mm.1.45, pp.460-65; CJW 1.533, 536, 554, 569, 578. In Wallis's letters to 
Matthew Poole dated 1658-59, he not only scores student performance, but also suggests 
others who have excellent academic ability, yet require financial assistance. 

52 Anthony Wood, Athenae Oxoniensis (London, 1721), 2.563; Henry Stubbe, The Savilian 
Professours Case Stated (London, 1658). 

53 In another instance, Wallis traveled with others to quash a plan to form a university 
at Durham, lest the influence of Cambridge and Oxford be diluted. Wood, Life and 
Times, 4.64. 
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understood his place within the university broadly, working as eagerly within 
the margins of his professorship as in the body of it. 

This is the social context in which Wallis lived and moved and had his being. 
In his post as Savilian Professor of Geometry and in his office as doctor of di- 
vinity, he was a university man in the fullest and most traditional sense. In 
Wallis's case, political forces were an annoying intrusion, hardly capable of 
having any real influence on learning. And religion, culturally speaking, was 
unable to enter the gates of the university except through the narrow door 
of theological discourse. The university had its own rules of play, in an intel- 
lectual arena— still summarized in the disputation event; Wallis was fighting 
to keep it that way. He felt that it was only in the relative safety and solitude 
(if not isolation) of the university that real learning and progress could occur. 
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Conclusion to Part 2 


The conceptus inadaequati were more than a scholastic trick for Wallis. 
He turned it into a broad epistemological tool which had an effect on far 
more than specifically intellectual problems. It fed into his pedagogy as he 
attempted to present the current state of mathematical learning without fearing 
the contradictory assumptions and methods of different systems of notation, 
calculation, and representation. Even the highly politicized debates over eccle- 
siastical polity could be addressed according to these same concepts. In this 
way, his intellectual concerns shaped his public figure. But was the reverse 
also true? 

Even if we understand how the inadequate concepts are “cut” in Wallis’s 
thinking, we still do not know why they cut the way they do. Why, for instance, 
are geometry and arithmetic the two main conceptual systems of mathemat- 
ics? Or, why were the forms of church government divided between the poles 
of absolute hierarchy and absolute equality? The answers to these questions 
seem to have rather straightforward historical answers. In the former case, 
the division between geometry and arithmetic! derives from ancient times 
and Wallis was the heir of that mathematical tradition. In the latter case, 
the Roman Catholic Church and Protestant Reformation determined the 
ecclesiological spectrum; Wallis appropriated the debates of the Westminster 
Assembly on that question. The answers to these questions are so simple, it is 
easy to miss their significance. Wallis's epistemological frame seems, on the 
face of it, to use opposing systems as optional instruments, thereby dousing 
the flames of conflict. But he has clearly exercised individual judgement in 
deciding which ones are considered useful. For Wallis, the ancient texts and 
ancient traditions of the university held favor in his scheme because they had 
proved themselves as a source of stability. The Greeks, logic, and the dispu- 
tation were all therefore to be preserved. No less, an ecclesiology which was 
capable of avoiding the abuses of the episcopacy and radicalism of the sects 
was the obvious choice. In both examples, dividing along these lines was a way 
of accepting the discussion and rejecting its immediate conclusions at the 
same time. Wallis's solutions were a happy mean of his own ferulous design. 


1 Wallis's conception of the relation between geometry and arithmetic will be developed in 
Chapter 8. 
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John Wallis's Philosophical Method 
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Introduction to Part 3 


Wallis's philosophical method has been presented both in theory, and in 
practice (in the broadest sense). It is now possible to return to the subject for 
which Wallis is better known, and more often studied: mathematics. The next 
two chapters will show how the university thought world figured into Wallis's 
advances in mathematics and also natural philosophy. His labors in these areas 
keep in focus his two aims: the advance of learning, and the preservation of 
learning. One does not exclude the other, and in fact, are to be regarded as 
mutually enhancing. The distinctions of reason again come into play as Wallis 
attempts to hold together an existing tradition of learning and the sea of 
knowledge riding in on the tide of the New Philosophy. Wallis's public fight for 
the stability and credibility of the university was paralleled by his academic 
labors in the most technical sense. On Wallis’s adapted Suarezian epistemo- 
logical program, the two lines of thought—one extending back to the ancients, 
the other pointing toward Bacon's imagined Solomon's House—were different 
(perhaps even incommensurable), but not incompatible, and certainly not to 
be neglected on either side. A reasonable distinction was one that met these 
aims, saving not only the new phenomena, but all of the old ones too. 

Parts 1 and 11 of this book have ensured that Wallis's contributions to the 
history of mathematics will not be co-opted for a mere history of calculus. 
His work was no doubt an essential part to that innovation, but is more im- 
portant for the conceptual barriers it broke in many other ways. His work in 
natural philosophy parallels his mathematical work. Thus, Chapter 8 on math- 
ematics and Chapter 9 on natural philosophy are a pair. Chapter 9 may even be 
considered a further development of the themes in Chapter 8, making some 
points more full and clear as they are articulated in a more explicitly philo- 
sophical fashion. 
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CHAPTER 8 


Mathematical Method 


Wallis's emphasis in his mathematical writings was many times more about 
the nature of mathematical methods in themselves than it was about the solu- 
tion to specific problems, or the way that mathematics might be practically 
applied. Indeed, his whole Treatise of Algebra was designed with this aim in 
mind, namely, “to shew the Art it self... and by what steps it hath arrived to the 
height at which now it is”! As explained in Chapter 5, that work was neither 
an algebra textbook, nor a mere history, but a history with a point, aimed at 
instruction for the future progress of mathematics.? Wallis's singular interest 
in method is also evident in the way he chose to present his other great publi- 
cation, Arithmetica Infinitorum. There he left his thinking processes transpar- 
ent, in hopes that it might be of use to others to see just how he attained his 
results. This mode of presentation was misunderstood by some. Wallis an- 
swered Fermat, explaining that "he doth wholly mistake the design of that 
Treatise; which was not so much to shew a Method of Demonstrating things 
already known; (which the Method that he commends, doth chiefly aim at,) as 
to shew a way of Investigation or finding out of things yet unknown: (Which 
the Ancients did studiously conceal.)'? This opinion, that the ancient geom- 
eters must have had some systematic methods like algebra, only not revealed, 
was shared with other early promoters of algebra. Speculations of this sort 
help Wallis to advocate a more thoroughgoing unity between the traditional 
geometry of the Greeks, and the new algebraic methods. In reality, though, this 


1 John Wallis, A Treatise of Algebra, Both Historical and Practical. Shewing, the Original, 
Progress, and Advancement thereof, from Time to Time; and by What Steps It Hath Attained 
to the Height at Which It Now Is. With Some Additional Treatises, I. Of the Cono-cuneus; Being 
a Body Representing in Part a Conus, in Part a Cuneus. II. Of Angular Sections; and Other 
Things Relating there-unto, and to Trigonometry. III. Of the Angle of Contact; with Other 
Things Appertaining to the Composition of Magnitudes, the Inceptives of Magnitudes, and 
the Composition of Motions, with the Results Thereof. IV. Of Combinations, Alternations, and 
Aliquot Parts. By John Wallis, D.D. Professor of Geometry in the University of Oxford; and a 
Member of the Royal Society, London (London, 1685), 117. 

2 Wallis's affection for English authors, and ongoing promotion of them, is well documented. 
Jacqueline Stedall, “Of Our Own Nation: John Wallis's Account of Mathematical Learning in 
Medieval England," Historia Mathematica 28 (2001): 73-122; Jacqueline A. Stedall, A Discourse 
Concerning Algebra: English Algebra to 1685 (Oxford, 2003), 77-87, 117-25. None of this, how- 
ever, exludes this pedagogical point from also being true. 

3 Wallis, Treatise of Algebra, 305. 
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question of the relation between geometry classically conceived and an arith- 
metized geometry required significant conceptual work for mathematicians in 
the seventeenth century. Wallis's lecturing and publications were influential 
in making the conceptual transition even though posterity has not recognized 
this intermediate, yet essential piece of the rise of the new mathematics. 

This chapter will address the centrality of arithmetic in Wallis's thinking, 
both on a conceptual level, and in practice as seen in his most famous publi- 
cation, Arithmetica Infinitorum. In this work, we also begin to witness Wallis's 
approach to mathematical argument. These two themes, that is, his concep- 
tion of mathematics on a philosophical level and his understanding of math- 
ematical demonstration, will be followed further in the context of his debate 
with Thomas Hobbes, in Wallis's explanation of imaginary numbers, and in his 
discussion of the angle of contact. In all of these instances, it will be shown 
that his particular conception and solution of mathematical questions depend 
upon his metaphysical and epistemological principles drawn out in the pre- 
ceding chapters. 


1 Geometry, Algebra, and Arithmetic 


John Wallis's philosophy of mathematics was already established in his own 
mind at the beginning of his career. In the third chapter of Mathesis Universalis, 
which originated in a lecture given in 1649 (see Chapter 5), he offers his opin- 
ion on the nature and existence of mathematical entities. He is decidedly 
against the Platonist view, where mathematical objects have some imaginary 
existence in the Platonic heaven. “Mathematicians no more suppose or affirm 
a line, surface, or mathematical body to exist without regard to physical body, 
than one supposes a natural philosopher or animal to exist because it is nei- 
ther man nor beast, or even somewhere to be discovered one of mankind who 
is neither Plato, Socrates, or some other individual person.” Rather, mathemati- 
cal entities have their existence in real physical bodies. But this attachment of, 
for instance, geometrical figures, to physical things does not necessitate some 
kind of corporeal discourse in order to work out their relations. 


For a mathematician does not deny that his lines, surfaces, and figures 
inhere in physical bodies, but he carefully considers and contemplates 
as much these things, yet not by considering physical body. For it is one 
thing to abstract, another thing to deny. Indeed, the mathematician ab- 
stracts magnitudes from a physical body, yet does not deny it. The math- 
ematician no more asserts a quantity to exist without physical body, than 
the natural philosopher that corporeal substance exists without quantity; 
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but both consider one abstracted from the other. Therefore, mathemati- 
cal entities exist, or at least are able to exist, not so much imaginarily but 
really; not indeed in themselves, but in a physical body; allowing they are 
considered abstractly.* 


Wallis asserts, without argument, that geometry is possible apart from the 
real nature of things, though the reality of lines, surfaces, and other figures 
is entirely dependent for their existence upon those physical bodies. The 
essential tension is between the need to grant some sort of existence to the very 
mathematical objects used every day by mathematicians, without at the same 
time giving them independent reality (the imaginary entities of the Platonic 
world), or resting their reality so much upon corporeal things, that we cannot 
talk about geometry except by talking about actual things in the world. Wallis 
holds a middle way by granting a metaphysical reality in the physical matter, 
while allowing an abstracted discourse about them independent of their phys- 
ical instantiation. 

To put the matter in other terms familiar to Wallis, geometrical objects, op- 
erators, and discourse in general are made up of a collection of inadequate 
terms for real physical things. The geometrical objects are ex parte rei, where 
the res is the physical body. Regarding mathematical figures as imaginary 
mathematical entities would be done by a distinctio rationis ratiocinantis, 
where in contrast Wallis's aim is to establish geometrical discourse on a set 
of distinctions rationis ratiocinatae, that is, where their distinction is founded 
upon the things from physical reality. In the quotation above, Wallis is not of- 
fering an argument, but rather speaking out of his most basic philosophical 
presuppositions. In fact, this whole discussion is given more in preparation 
for an argument about the nature of deduction, serving as premises based on 
what Wallis judges are uncontroversial assumptions of most mathematicians.5 


4 Mathematici namque lineam vel superficiem vel corpus Mathmaticum citra corpus Physicum 
exsistere, non magis vel supponunt vel affirmant quam supponit Physicus vel Animal exsis- 
tere quod nec homo sit nec brutum, vel etiam Hominem in genere uspiam reperiri qui non sit 
vel Plato vel Socrates vel alius aliquis singularis. Non enim negat Mathematicus suas lineas, 
superficies, et figuras, corpori Physico inesse; sed has tantum perpendit et contemplatur, cor- 
pore interim Physico non considerato. Aliud enim est abstrahere, aliud negare: Mathematicus 
suas quidem magnitudines abstrahit à corpore Physico, non tamen de illo negat: Nec magis 
asserit Mathematicus quantitatem exsistere sine corpore Physico; quam Physicus, substan- 
tiam corpoream exsistere sine quantitate: uterque tamen alteram ab altera abstractam con- 
templatur. Exsistunt igitur, saltem exsistere possunt, non tantum imaginarie sed realiter, entia 
Mathematica; non quidem per se, sed in corpore Physico; licet abstracte considerentur. OM 1.21. 

5 Wallis's discussion of the nature of mathematical deduction will be resumed later in this 
chapter in the section concerning the debate with Hobbes. 
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Wallis's most significant contribution to mathematics was to take this ab- 
straction one step farther. Not only did he speak of mathematics, or more spe- 
cifically geometry, “without respect to physical body" but more importantly 
he began to speak of arithmetic without respect to geometry. This is testified 
by Wallis's oft used expression, pure Arithmetica, found throughout his writ- 
ing on mathematics. Now, this word pure is not to be confused with the way 
in which it is used to describe one of the most basic divisions of mathematics 
as the discipline was conceived in the seventeenth century. As it was typically 
understood, mathematics was the science of quantity, falling into two catego- 
ries: pure and mixed. Within pure mathematics lies both arithmetic and ge- 
ometry as disciplines. This is not, however, the terminus of Wallis's use of the 
expression. He clearly explains what he means in the first chapter of Mathesis 
Universalis: 


So then, we say the Pure Mathematical Disciplines two ways: Arithmetic 
and Geometry, of which the former yields Discrete Quantity, or Number, 
and the latter Continuous, or Magnitude. But from these one is certainly 
more and the other less pure. For Arithmetic is something more pure 
and more abstract a subject than the subject of Geometry. And further it 
has more universal speculations, which are equally applicable with the 
matter of geometry and also likewise with other things.® 


For the moment, Wallis is only putting stress on the notion of purity, saying 
“more pure and more abstract", but conceptually he has a qualitative differ- 
ence in mind. Like the move in geometry away from physical bodies, the move 
in arithmetic away from geometrical figures means that it is no longer neces- 
sary to speak in terms of the geometrical figures. It is acceptable to move about 
in a discourse of pure number. Wallis presents this as a small step conceptually, 
but in the environment of mathematics in the middle of the seventeenth cen- 
tury, it was the minority view in considering geometrical figures. 

Once Wallis had overcome this metaphysical hurdle, which had served as a 
barrier between geometry and arithmetic for two millennia, it was easy for him 
to move about confidently in the realm of arithmetic and pure number for the 
sake of geometrical matters. In fact, part of the design of Mathesis Universalis 
was to show 


6 Mathematicas igitur disciplinas Puras’ dicimus, duas tantum: nempe ‘Arithmeticam’ et 
'Geometriam Quarum illa agit de Quantitate Discreta, sive Numero; haec autem de Continua, 
sive Magnitudine. Sed et ex his est quidem alter magis, altera minus pura: est enim Arithmetices 
subjectum purius quiddam et magis abstractum, quam subjectum Geometriae; ideoque specu- 
lationes habet magis universales, quae rei Geometricae pariter ac aliis aeque sunt applicabiles. 
OM 148. 
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geometrical problems (at least as far as they are abstracted from position, 
location, or situation) actually to depend most upon arithmetical prin- 
ciples. And indeed at every point to be distinct from it, so that demon- 
strations of plane geometry are to be assisted here on the outside (which 
yet I see not rarely done) by problems or theorems undergirded purely 
by arithmetic, so that what is otherwise geometrical, may seem indeed to 
be most simply and most universally demonstrated precisely from pure 
universal arithmetic.” 


This is a bold claim, not merely upholding the utility of arithmetic methods 
for geometrical problems, but stating that the methods of geometry formerly 
used were unnecessary and inferior. As a result, Wallis had no reservations 
about including all of Book Five of Euclid’s Elements (on ratio and propor- 
tion) within the course of his lectures on arithmetic. In his judgement that 
whole book was “purely arithmetical”, nor did he “find anything whatsoever in 
there which Geometry specifically claims for itself.”® Wallis recognizes, of 
course, that arithmetic does not simply replace geometry wholesale, since 
arithmetic is not capable (at least it was not in his time) of handling relations 
of location, position, or situation. The case is analogous to the relation between 
geometry and physical bodies. Geometry may be able to describe, for instance, 
the rolling of a ball down an inclined plain, but it does not help in describing 
color and hardness. Likewise, arithmetic can handle relations of proportion 
within the parts of a geometrical figure, but did not (at least when Wallis was 
writing) have the ability to show how the parts of a geometrical figure fit to- 
gether in space. For this drawing figures “in lines" is still essential.? 


7 -~ ut reapse ostendam etiam Geometrica Problemata (quatenus saltem a positione sive locali 
situ abstrahunt) a principiis Arithmeticis vel maxime dependere; et quidem eousque ab esse, 
ut ad Problemata sive Theoremata pure Arithmetica statuminanda (quod tamen non raro fac- 
tum video) Geometricae plane demonstrationes sint huc forinsecus advocandae, ut contra quae 
Geometrica habebantur, simplicius quidem et universalius ex pure Arithmeticis adeoque univer- 
salibus demonstranda videantur. OM 145. 

8 Hoc autem ideo potiùs assero, quoniam totam proportionum doctrinam, quam tradit Euclides 
in Elementorum libro quinto, (quó praecipué spectare credo allata verba,) ego quidem puré 
Arithmeticam esse judico, nec quicquam inibi reperio quod ut sibi peculiare vindicet Geometria: 
prout antehac aliquando dum Arithmeticam tractavimus palam ostendimus, ea omnia ex prin- 
cipiis puré Arithmeticis demonstranda. Bodl. MS Don.d.45, f. 8v. Book v now constitutes Chs. 
35-36 of Mathesis Universalis. 

9 “And indeed (except where it concerns angles or inclinations, or some other position in 
another location, or what immediately depends on this,) I do not see the use in demon- 
strating by drawing with lines, since everything which depends on ratio or proportion for 
ordering, alternation, inversion, conversion, composition, division, addition, subtraction, 
etc. are no more geometrical than arithmetical, verily I say, rather, purely arithmetical.” / Et 
quidem (praeterquam ubi de Angulis aut Inclinationibus agitur, aliove aliquo situ locali, aut 
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This strong commitment to and advocacy of arithmetic for geometrical 
problems is one of the most significant steps in a long line of mathematical 
developments which eventually ended in the foundation of a general theory of 
curves, the integral calculus. It is often difficult to see this fact because at the 
same time English and European mathematicians were also beginning to reap 
the benefits of employing algebra in geometrical inquiries. Emphasizing arith- 
metic here is not meant to diminish the importance of algebra in the thinking 
of Wallis and others in the period; after all, Wallis enthusiastically promoted 
algebra through the lectures delivered at the start of his professional career 
as a mathematician, and wrote the first history of algebra. But for Wallis, alge- 
bra was a tool and subset of arithmetic. Frequently borrowing Viéte's name for 
the subject, he often referred to it as "specious arithmetic" (emphasis mine). 
Algebra was a huge advance, but its significance was how it ameliorated geom- 
etry to arithmetical representation. 

There remains, however, the question of translation from geometry to arith- 
metic. When geometric figures are represented in arithmetic form, are they 
faithfully represented? Is such a representation even possible? A common ob- 
jection to using arithmetic in geometry was that different parts of a geometric 
figure were homogeneous. One could not, for example, add angles to planes 
any more than add apples to oranges. Such things were categorically differ- 
ent, so not amenable to arithmetic operation. Wallis answers this criticism in 
Ch. 25 of Mathesis Universalis, aptly titled "Quantitatem Invicem Comparatio”.!° 
There he explains (in more words than seems necessary) that the way out of 
this objection is through ratio or proportions. When like (i.e. homogeneous) 
quantities are compared, their units (meters, goats, pounds, etc.) drop out, leav- 
ing a pure number. But Wallis was simply traversing a well worn path in these 
assumptions, since Euclid himself had proceeded the same way in Book v1 of 
his Elements. There he had introduced the use of ratio and proportion (having 
explained it thoroughly in Book v) for the solution of geometric problems. And 
the question of commensurability was addressed explicitly by Euclid in Book x. 
Despite the simplicity and age of these ideas, they were the bottommost foun- 
dation on which his later advances would be based. Though the seeds seem to 
have been lying there all along, Wallis caused their germination and flowering 


quae immediate hinc dependent,) non video quorsum linearibus ductibus in demonstrando 
admodum opus sit, cum ea omnia quae ex Rationibus sive Proportionibus ordinandis, al- 
ternandis, invertendis, convertendis, componendis, dividendis, addendis, auferendis, etc. de- 
pendent, non magis Geometrica sint quam Arithmetica, ne dicam potius pure Arithmetica. 
"Proemium" in De Sectionibus Conicis Tractatus (1655), OM 1.296. 

10 OM 1433-38. 
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by sowing them more widely, into all geometrical problems, especially those 
concerning curves. 

Wallis's most famous work, Arithmetica Infinitorum (1656) was an important 
step in the course of seventeenth-century mathematics because it overcame 
the conceptual barrier that still hindered smooth interchange between geome- 
try and arithmetic. Wallis simply accepted as fact that geometry and arithmetic 
were not two fundamentally distinct sciences, but two sides of the same coin, 
or, more precisely, that geometry and arithmetic were two discourses about 
the same reality. Thus he was able to translate between the two domains, eas- 
ily navigating through the narrow straits of language and reality. We turn now 
from this conceptual move towards arithmetic to its practical manifestation in 
Arithmetica Infinitorum. 


2 Arithmetica Infinitorum, 1656 


Wallis's Arithmetica Infinitorum is by far the most discussed part of his corpus 
and is singled out as his seminal contribution to the developments in math- 
ematics in the seventeenth century." This judgement is well justified, but while 
many have appreciated the numerous benefits which followed from the work, 
no one has yet considered what more basic ideas contributed to its genesis.! 
Wallis (with others) complained that the Greeks did not disclose their meth- 
ods, and he was also frustrated with the same tendency in some of his contem- 
poraries.? In his own work he practiced what he preached, and, as a result, 


11 Joseph F. Scott, The Mathematical Work of John Wallis (London: The American 
Mathematical Society, 1938), Ch. 4; Derek Thomas Whiteside, "Patterns of Mathematical 
Thought in the later Seventeenth Century,” Archive for History of Exact Sciences 1 (1960): 
Ch. 8. Readers will wish now to consult a new edition of Arithmetica Infinitorum, trans- 
lated into English. John Wallis, The Arithmetic of Infinitesimals, trans. Jacqueline A. Stedall 
(New York: Springer, 2004). Steddall's introduction complements Scott's mathematical 
presentation, by placing Wallis's seminal work in its historical setting. 

12 See also Stedall, A Discourse Concerning Algebra, Ch. 6 especially, for a helpful summary 
of the work, the responses it received from Wallis’s contemporaries, and how it was ad- 
vanced by some of them. 

13 Lord Brouncker generated a continued fraction as an alternate to Wallis's solution for 4/7, 
given at the end of Arithmetica Infinitorum. Wallis included his solution (“idem aliter"), 
but noted that "Since, truly, it is more difficult for the most noble man to be persuaded, 
Isee that he may want to undertake it himself: I will attempt to briefly produce that mat- 
ter, as nearly as possible, according to his mind.” / Quum vero Nobillissimo Viro difficilius 
persuasum iri video ut illud ipse suscipere velit: conabor ego rem illam ad ipsius mentem, 
quam possim proxime, breviter exhibere. Publically, Wallis gives Brouncker the benefit of 
the doubt, suggesting that Brouncker has not divulged his method since he may wish to 
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we are able to look into the inner workings of his most creative moments to a 
much greater degree than others who deliberately covered their tracks. This is 
not to say that Wallis left every wrong turn for all the world to see—he edited 
and revised his work as would be expected for a publication!*—yet he was as 
much interested in showing the world how he solved a problem, as he was in 
giving the solution. In fact, in the case of Arithmetica Infinitorum, despite the 
fact that he provided a solution for the age-old problem of the quadrature of 
the circle, he seems to have been more excited about and more eager to pro- 
mote the method he discovered in the process.5 

Discussions about the development of the relation between geometry and 
arithmetic in the seventeenth century, both by the mathematicians of the peri- 
od, and historians since then has focused on analysis and synthesis. "Synthesis", 
following Aristotle's model in his Posterior Analytics of the best form of argu- 
ment, the "demonstration" is a deduction from first principles. It is the form 
of argument most employed, one might argue exclusively, in the work of the 
Greek mathematicians Euclid, Archimedes, and others. "Analysis" was a set of 
methods for discovering mathematical truths, which might subsequently be 
proved by the synthetic method. Analytic methods abounded in the middle of 
the seventeenth century. The way Wallis presents his arguments in Arithmetica 
Infinitorum as a heuristic, has affinity to analysis, but only in spirit. He was 
not employing analytic tools that one might see in the works of Descartes, for 
example.!® Wallis had engaged in analysis (in the Cartesian sense) in his De 
Sectionibus Conicis, but itis not the method at work in Arithmetica Infinitorum.“ 
Instead, Wallis thought of the book as closer to the ancient Greek method of 
exhaustions, especially as it was primarily concerned with quadratures, or 
areas, of curvilinear figures. 


publish it himself, thereby justifying Brouncker’s stubbornness. Implicitly, Wallis is giving 
a subtle rebuke to him. Stedall has shown that Wallis’s proxime, was not close enough, ulti- 
mately failing to completely unravel Brouncker's thinking. Stedall, A Discourse Concerning 
Algebra, Ch. 7. 

14 Wallis’s original notes created in the composition of Arithmetica Infinitorum have not 
survived, though Wallis quotes briefly from those notes in a letter to Henry Oldenburg 
CJW 4.255-256. 

15 “Dedicatio” in Arithmetica Infinitorum (OM 1.357-61). Stedall concurs, A Discourse 
Concerning Algebra, 155. 

16 Niccolò Guicciardini, Isaac Newton on Mathematical Certainty and Method (Cambridge 
and London: MIT Press, 2009), 145. 

17 Whiteside, “Patterns,” 295-97. 
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24 The Genesis of the Text 

Wallis begins Arithmetica Infinitorum with a brief history of the work in the 
form of a dedicatory epistle to William Oughtred. The introduction tells us 
plainly just what ideas came together to inspire Wallis toward the present 
work, and provide a helpful way for understanding some of the philosophical 
undercarriage of Arithmetica Infinitorum. Examining Wallis's progress through 
Arithmetica Infinitorum chronologically will help us understand Wallis's take 
on the relation between geometry and arithmetic as it is evident in his mathe- 
matical practice. Wallis synthesized several important elements, whether from 
the work of other authors, or his own unique insights, resulting ultimately in 
the quadrature of the circle, as well as an entirely new way to approach the 
mathematical description of curves. 

The first step noted by Wallis in the introduction was his meeting the ideas 
of Cavalieri within the work of Torricelli in 1650. Cavalieri had given the first 
systematic exposition of the method of indivisibles, that is, where geometric 
figures are understood as an infinite collection of lines, or in solid bodies of 
planes, stacked upon one another. This way of cutting geometric figures sug- 
gested a new way of considering the cubature of solids. Wallis realized that this 
had tremendous significance if combined with the observation that areas and 
volumes of geometric figures often stood in regular whole number proportions 
to a simpler circumscribed figure. 


The ratio of the infinite circles of the cone, to all those of the cylinder, was 
already known, of course as1to 3; moreover, all of their diameters in a tri- 
angle through the axis of the cone, to all those in a parallelogram through 
the axis of the cylinder, are (as known) as 1 to 2. Equally, all the circles 
in the parabolic conoid to all those circles in the cylinder were known 
to have the ratio 1 to 2; moreover, all their diameters to the diameters of 
these to be as 2 to 3.18 


Wallis linked together Cavalieri’s method, with some of the long known pro- 
portions of various geometric figures to one another. The most important 
aspect of this insight is that the diameters of these figures were understood 
proportionally, leading Wallis to think that some arithmetic proportion might 


18  Infinitorum Coni circulorum, ad totidem Cylindri, ratio iam erat cognita, nempe ut 1 ad 3; 
eorum autem diametri omnes in triangulo per axem coni, ad totidem in parallelogramo 
per axem cylindri, sunt (uti notum est) ut 1 ad 2. Pariter in Conoeide Parabolico circulos 
omnes ad totidem in cylindro circulos notum erat rationem habere 1 ad 2; eorum autem 
omnes diametros ad diametros horum esse ut 2 ad 3. "Dedicatio" in Arithmetica Infinitorum 
(OM 1.358). 
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be given for the diameter of a circle to the circumference or area of that circle, 
in other words, x and the elusive quadrature of the circle. Wallis was excited by 
this conclusion because he had reduced a problem of geometry to a problem 
of "pure arithmetic." 

This was as far as Wallis had come in his thinking at the end of 1651, around 
the time that he had completed his first term of lectures on Euclid. His next 
move, which he began at the beginning of 1652,!° was to continue his thought 
in terms of arithmetic series. The result of this inquiry, as he recounts, was 
the substance of what became Proposition 64 of the published Arithmetica 
Infinitorum. There he concludes that the ratio of a given sum of terms in a 
series, to the sum of the whole series is directly proportional to the "index" 
of the series. What he means by index can be understood from Lecture 27 of 
Mathesis Universalis where he taught on arithmetic progressions. There, the 
indexis the place in order of a complete set of elements in an arithmetic series. 
So, the first term has index-o, the second, index=1, the third, index-2, and so 
forth. It is worthwhile to note that this lecture was probably delivered dur- 
ing the Michaelmas term of 1650, just after or around the time he was read- 
ing Torricelli on Cavalieri's methods. In Chapters (lectures) 27-34, Wallis deals 
with both Arithmetic and Geometric series, as well as the nature of propor- 
tions and even logarithms. Wallis creates for himself a symbolic notation for 
describing the various parts of these series, and then develops (exhaustively) 
all of the possible relations among the parts of a series. So, at the end of the 
lecture on arithmetic and geometric series, Wallis provides a summary table 
which can be used to calculate a certain term, sum, or other element of a series 
given several of the others. The tables resemble the summary tables he would 
later provide at the end of term during the course of his lectures on Euclid. The 
lectures which follow his discussion of series then go on to give all of Book v 
of Euclid's Elements in a similar symbolic form, again with a summary table at 
the end. These lectures, which probably stretched into 1651, give us an insight 
into Wallis's thoughts in the year prior to some of the essential earlier develop- 
ments of Arithmetica Infinitorum. They show him experimenting with purely 
arithmetic manipulations and with different ways of articulating the parts of 
arithmetic series. His move to Euclid's Book v following right upon the heels 


19 We should assume that he means 1652 ‘New Style, that is, in January of 1652, presumably 
before the Lent academic term began later in the month. This judgement is based, in part, 
on what is to come. 
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of these sorts of lectures shows us his inclination to characterize geometrical 
problems in arithmetic fashion.?9 

In a geometric series, it may seem obvious that the index is the same as the 
exponent of the polynomial at any given stage of the series. In Wallis's time, 
however, the significance was not immediately apparent. Part of the reason 
was that the simple whole number exponent as a system of notation, though 
employed in Descartes Géométrie, was not in wide use. As Wallis indicates in 
his Treatise of Algebra, it was Newton who began using that notation regularly?! 
The other reason is that there was a general lack of interest in the nature and 
properties of such series, such that little had been attempted. But Wallis's ear- 
lier fiddling with arithmetic series, and the use of indices provided him with a 
way of seeing through the next step in his thinking.?? 

As Wallis approached Lent of 1652, though he had been deriving ways of 
working out the solution to problems related to all sorts of solids, he came 
to an impasse on his trail of thinking about arithmetic series. While he was 
familiar with arithmetic and geometric series, he had come across some which 
did not seem to fit either definition. He had reached what he called “com- 
posite progressions’, ones “which have continuous multiples arithmetically 
proportional? These series were "hypergeometrical; where the Multiplier 
continually increaseth (or continually decreaseth;) as in 1, 2, 6, 24, 120, etc.”24 
Such compositions may involve squaring, cubing, and higher operations and, 
of course, were necessary to answer questions regarding the arc of a circle. 
Wallis's major sticking point was his attempt to find intermediate values 
between the members of such a series. This could be done for some series, but 
a composite series yielded surd roots for these intermediate terms. Wallis was 
hoping to work around such roots, which if included in a quadrature of the 
circle, would not have provided much of a solution. 

During the Lent holiday of 1652,25 Wallis began to share his ideas with his 
colleagues, particularly Seth Ward, Lawrence Rook, Richard Rawlinson, Robert 


20 Wallis had also given Book 11 of Euclid's Elements in arithmetic form in Chapter (Lecture) 
23 of Mathesis Universalis (OM 1123-126). 

21 Wallis, Treatise of Algebra, 289. 

22 Strictly speaking there are two sorts of series: arithmetic, where the terms are built by 
addition (or substraction) of a fixed quantity, and geometric, where the terms are built 
by multiplication (or division) of a fixed quantity. I freqently refer to both together as 
"arithmetic series" to emphasize their distinction from geometry. 


23 OM 1.359. 
24 Wallis, Treatise of Algebra, 316. 
25 OM 1.359. 
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Wood, Christopher Wren, “but also to others, whom I refrain from naming."26 
Wallis tells us that the problem he proposed was (more or less) in the form, 


“If a uniform curve touches a line at the vertex, from which line paral- 
lel axes are drawn to the curve, mutually removed by equal distances, of 
which the first is 1, the second 6, the third, 30, the fourth 140, the fifth 630, 
etc., what is the amount which is to be inserted in the middle between 
1 and 6?" Or, still arithmetically, “In a series of numbers, 1, 6, 30, 140, 630, 
etc., what middle term is to be inserted between 1 and 6?”27 


It was in this way that Wallis printed off in 1655 a single-sheet promotional 
page (Fig. 81) for his forthcoming Arithmetica Infinitorum. The quadrature 
of the circle rests on this question, of finding the intermediate terms, though 
those who saw this first sheet would not be given the reason why until they 
read the book. Wallis seems to have wished his future readers to appreciate 
the struggle for a short time, before giving them the solution. As for Wallis's 
own trials with the problem among his friends, he found little assistance. It 
was suggested that he read Gregory of St. Vincent, but this proved of little use.28 
Wallis says that there were some conclusions there that were the same as he 
had derived thus far, but by different methods. He seemed more put off by the 
size of it and therefore only “rolled through" the work.?? 

After the Lent holiday, Wallis resumed his course of lectures on Euclid's 
Elements, opening on 5 May 1652 with a light-hearted occasional lecture. There 
he complained that mathematics was "long since exiled and shut out from 
their schools" the students being denied their “banquet of mathematics", and 
a fast was observed not just of body, but also of mind.?? Yet, Wallis himself 
was very busy with mathematics. One positive spin-off of his research, which 
may have been carried out in part during the following summer, culminated 


26 OM 1.359. 

27 . Siaequabilem quandam curvam contingat in vertice recta, unde ad curvam ducantur rec- 
tae axi Parallelae, aequalibus ab invicem distantiis remotae, quarum prima sit 1, secunda 6, 
tertia 30, quarta 140, quinta 630, etc. quanta erit illa quae interponenda est media inter 1 et 6? 
Vel etiam Arithmetice, ‘In serie numerorum 1, 6, 30, 140, 630, etc. quaeritur terminus medius 
ipsis 1 et 6 interponendus? OM 1.359. 

28 Grégoire de Saint-Vincent, Opus geometricorum quadraturae circuli et sectionum coni 
(Antwerp, 1647). 

29  Wallis’s comments on his reading of Gregory of St. Vincent are difficult to interpret. It is 
not clear if he was too lazy to work through his writings on circle quadrature by use of 
the method of infinitesimals, or in fact, if Wallis was having difficulty following Gregory's 
mathematics. 

30  InElementa Euclidis, Lecture 25. Bodl. MS Don.d.45, f. 43. 
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in his treatise De Sectionibus Conicis, published with Arithmetica Infinitorum 
as something of a prolegomenon.?! This "twin" to Arithmetica Infinitorum 
laid out, for the first time, a complete treatment of conics, which had formed 
the basis for Greek expositions of geometry, but using Cavalieri's methods of 
indivisibles. Wallis probably thought of it as a natural partner to Arithmetica 
Infinitorum not only because it employed indivisibles, algebra, and arithmetic 
to deal with curves, but because they were both born in the same labor. As 
Wallis toyed with infinite series and curves, he must have been testing what 
other proportionalities he might find between various curved bodies and the 
regular solid from which they are formed; thus increasing the amount of data 
from which he might detect some pattern. 

One interesting visual aspect of De Sectionibus Conicis is that he employed 
the system of notation from Descartes's Geómétrie, where polynomials are 
represented as a single variable with an exponent (e.g. a?). Although Wallis 
used a variety of systems of algebraic notation in his mathematical writing, 
he tended towards that of Oughtred, being the notation in which algebra was 
introduced to him. Yet here, though he attempts to obscure the reality?? he 
employs Descartes's notation almost exclusively throughout the treatise, re- 
vealing that he must have recognized that writing with numeric exponents 
helps identify the relationship between the index of a polynomial and the 
index of an element in an arithmetic or geometric series. In this way, Wallis 
understood implicitly what Newton would do explicitly a decade later in his 
theory of fluxions. 

By the autumn of 1652, having still not achieved his aim, Wallis shared the 
problem with Francis van Schooten and through him with Christiaan Huygens. 
Huygens was a good choice for assistance with circle quadrature, at least his 
interest could be guaranteed since he had published a refutation of Gregory of 
St. Vincent's own attempt, the very work which had been recommended to 
Wallis in the first place. But though Huygens made some observations to 
Schooten on the question, nothing (that we know) was sent to Wallis in reply, 
confirming to Wallis that he was right in his estimation of the gravity of the 


31 OM 1293-354. 

32 “With regard to using symbols, we follow partly our Oughtred, partly Descartes (unless 
you prefer more the name of our Harriot, who preceded Descartes in the same general 
path) and sometimes both; exactly as the notation of this, that, or both seemed more 
accomodated to the present business to be explained.” / In symbolis adhibendis, secuti 
sumus partim D. Oughtredum nostratem, partim D. Cartesium (nisi velitis potius ut D. 
Harriotum nostratem nominem, qui in eadem fere semita D. Cartesio praeivit) nonnunquam 
utrumque; prout vel huius vel illius vel utriusque notatio praesenti negotio explicando magis 
videbatur accommoda. OM 1.294. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


MATHEMATICAL METHOD 183 


problem. Strangely then, in Wallis's account of the genesis of Arithmetica 
Infinitorum, he jumps to a discussion of the final propositions (190 and 191), 
where his successful conclusion is given. Thus, we do not hear from Wallis 
himself how he finally resolved the problem which he had posed to others. 
After mentioning a few additional features, Wallis begins giving reasons why 
he had not published a work which had been completed nearly three years 
earlier, suggesting that he had, in fact, brought the substance of Arithmetica 
Infinitorum to completion at the end of 1652, that is, where his narrative of its 
development leaves off.33 His excuses for the delay range from problems of 
typesetting to his newly engaged debate with Hobbes. Wallis leads his read- 
ers to believe, then, that he had cracked it late in 1652, and then at the time of 
publication (1656) had to apologize for not bringing his own innovations into 
print sooner, contrary to his own principles. 

But, as late as 28 Feb. 1654/5, Wallis wrote to Oughtred, posing the same 
question he had shown to his colleagues (Fig. 8.1), it seems, genuinely in need 
of help.?* If he had solved the query at the heart of Arithmetica Infinitorum in 
1652, why then was he asking Oughtred to help him through it in 1655? The only 
conclusion which can be drawn given such evidence is that Wallis had not ac- 
tually solved the central problem of Arithmetica Infinitorum until the spring of 
1655, presumably just before he publicized it. In suggesting he had completed 
the work in 1652, he might have been referring to its other accomplishments 
such as De Sectionibus Conicis. But given the fact that the whole discussion 
is focused upon the methodological innovation of Arithmetica Infinitorum, 
the statement is misleading. Further, his Opus Mathematicorum, Pars Altera is 
actually dated 1656, a year before Pars Prima. And within the second part, 
though Angula Contactus (1656) appears first in order, De Sectionibus Conicis 
has the earliest date, 1655, followed by Arithmetica Infinitorum (1656). In real- 
ity then, Wallis most likely made his final breakthrough during Lent 1654/5, 
and immediately set about publishing first De Sectionibus Conicis, followed 
by Arithmetica Infinitorum (those texts which may have caused some typo- 
graphical delay). Seeing these works together, he probably then decided his 
discussion of the angle of contact from his lectures might be an appropriate 


33 Quod autem iam ante tres annos invenerim, cur non citius in publicum dederim; in causa fuit 
partim quod ego aliis non raro negotiis fuerim avocatus, sed praesertim quod Typographus ... 
OM 1.361. 

34 Wallis seems to be asking quite genuinely for substantial assistance with the problem. 
“Wherein if you can do mee the favour to help mee out, it will bee a very great satisfaction 
to mee, & (if Ido not delude myself) of more use than at the first view it may seem to be." 
CJW 1432. 
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preamble;,?5 and lastly padded the book with his already published Eclipseos 
Solaris Observatio at the end. Following these, the first volume (1657) con- 
taining his inaugural oration and lectures on mathematics, become a fitting 
introduction. 

What then transpired in the critical six weeks—from the call for help to 
Oughtred to the sheet advertising his forthcoming Arithmetica Infinitorum— 
which finally led to the solution he had formerly despaired of finding either 
himself, or with the help of others? By the autumn of 1652, Wallis had come 
perhaps as far as Proposition 165.36 At this point he has created a completed 
table (Prop. 132) of arithmetic series (Fig. 8.2) which are formed from a ma- 
trix of all variants of n and p in the equation (AR — P a ^, at least as far as 
the whole number values 1-10 for n and p. This formula, of course, is not the 
precise way that Wallis represented his data, but is helpful as a summary state- 
ment of what he had achieved thus far. Wallis was deliberate in the construc- 
tion of this table, as the reader will see, since it touches on the basic function 
for the arc of a circle, y = J(R^ —x^), where R is the radius of the circle.37 This 
table was built from Wallis's initial observation that various areas and volumes 
of cones, conoids, and other figures were proportional to their circumscribed 
rectangles and cylinders. He sought out other such proportions through rigor- 
ous examination of many conic sections by Cavalieri's infinitesimal methods, 
producing in the process De Sectionibus Conicis. Linking these proportions 
(p) with the index (n) of the polynomial which produces a given figure (e.g. 
paraboloid, n=2) in tabular format, he found an arithmetic pattern (series), 
and was thus able to expand the table further. But this was as far as Wallis 
had come. In order to effect the quadrature of the circle in arithmetic terms, 
he needed to satisfy the function (PAR - Pla)" or (R!/P — a!/P)^; where p=1/2 and 
n=1/2, that is, where y = JR? — x? . Wallis needed values which were in between 
the whole number values for p and n. In essence, he was still hung up on his 
struggle of 1652, attempting to find intermediate values of an arithmetic series. 


35 Inthe midst of the dedication in Angula Contactus (1656), written in praise of Emmanuel 
College, Wallis uses the words, etiam nunc temporis (Anno 1655 currente), further showing 
that Wallis was not putting the volume together until 1655. 

36 Wallis is not unaware of the fact that the final form of each proposition and their order is 
not an exact representation of what occured to him as he thought through each step of 
the problem. He gives the references as a rough shorthand for indicating major waypoints 
in his journey. In my chronology, I am varying slightly from that given by Stedall. The 
Arithmetic of Infinitesimals, xvii-xix. 

37  SeeScott, Wallis, 50-51. The extra roots given in the generalized form above reflect the fact 
that Wallis avoided using fractions in his tables (which, incidentally were all of the form 
1/p) by simply working with the inverse. But since p is a fraction, Scott reminds us of this 
fact by using a radical rather than a fractional exponent (e.g. R!/?). 
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Et fic deinceps. 


FIGURE 8.2 From Arithmetica Infinitorum (OM 1.424) 


On 28 Feb. 1654/5, he was writing to Oughtred, posing the problem in the same 
way as he had nearly three years before.?? 

In one sense, which can only be seen in hindsight, the answer was right in 
front of his face. Wallis does not give us any information in his "Dedicatio" 
telling us explicitly what happened next; he simply jumps from Prop. 136 to 
Prop. 190, his final solution. Scott's analysis and summary of Wallis's progress 
through Arithmetica Infinitorum charges right ahead from the table at Prop. 
132 to the next important step in Wallis's argument, Props. 166-69, without 


38 


In aletter to Henry Oldenburg dated 20 Sept. 1673 Wallis proceeds to answer a question 
posed by Slusius by copying out material from notebooks which later became part of 
Arithmetica Infinitorum. He says, Quod autem ea de re in Adversariis, sub anno 1651 aut 
1652 scriptum reperio, (dum scilicet mea Infinitorum Arithmetica sub incude erat,) libet hic 
exscribere. (CJW 4.255-256) Hall and Hall translate this as, “However, I am glad to extract 
here what I find in my notebooks on this subject, written in the years 1651 and 1652 (that is, 
when my Arithmetica Infinitorum was in press)" (CHO 10.226). Not only is this translation 
incorrect and misleading, it does not even make sense. The material produced from the 
notebooks in Wallis's letter to Oldenburg are clearly the same sorts of ideas incorporated 
(in more distilled form) in Arithmetica Infinitorum. How then could Wallis's Arithmetica 
Infinitorum be in press if was still writing the substantial material which would consti- 
tute that work? The Hall translation also seems to suggest that Wallis finished writing 
Arithmetica Infinitorum in 1652 at the latest, which, as the above discussion has shown, 
does not account for Wallis's letter to Oughtred seeking assistance. Instead, the above sen- 
tence should be translated as follows: “It is agreeable to extract here what I find about the 
question in notebooks written in the year 1651 or 1652 (evidently, while my Arithmetica 
Infinitorum was being hammered out).” 
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acknowledging any temporal gap in the actual development of the work. But 
we do know what he had before him: his table (Fig. 8.2) and his oft proposed 
problem (Fig. 81). The next crucial insight was probably achieved by Wallis 
backing away from pure arithmetica and allowing the geometrical figure and 
arithmetic to communicate for a moment. As he had proposed the problem to 
other scholars, he sought the term in between the given terms of a composite 
series, represented as the values along a curve. As Fig. 8.2 shows, Wallis had 
drawn a dotted line in between the vertical lines joining the horizontal axis 
along the top of the diagram and where they meet the curve. This created twice 
as many columns by dividing each in half. It is from here that Wallis may have 
noticed a visual similarity between his diagram (Fig. 8.1) and his table (Fig. 8.2). 
Moving forward, then, in his discussion, he divides the rows and columns of 
his table in half, creating blank rows and columns in between those which had 
previously existed (Fig. 8.3). Now his table reflected a strictly arithmetic prob- 
lem, analogous to the geometric one, set up with the help of the geometrical 
figure. These blank rows and columns neatly provided room for the required 
p= 1/2 and n= 1/2. Wallis then began filling in rows and columns by interpola- 
tion and deduction from the data he had already, not unlike the way rows and 
columns of a modern crossword puzzle are filled in with the help of letters 
from other adjacent words. 

In the end, Wallis solved the quadrature of the circle arithmetically, but 
while the progress towards his solution involved a great deal of strictly num- 
ber play, he never departed completely from geometrical figures. After all, the 
question of the quadrature itself was set as a geometric problem. His initial 
insight into the proportional nature of areas and solids derived entirely from 
the geometrical inquiries of the ancients. As Wallis sought out data to work 
up his arithmetic series, he ranged over whole classes of conic sections. At 
a critical stage in the development of his ideas, he proposed his arithmetic 
problem just as much as a geometric problem (Fig. 8.1). And finally, his most 
difficult obstacle was ultimately overcome, as best as can be determined, by 
analogy to geometry. Throughout Arithmetica Infinitorum, Wallis was speak- 
ing in arithmetic discourse, one which was classically incommensurable with 
geometry given the fact that geometry was the science of measured quantity 
and arithmetic of numerated. But by using proportion to translate geometrical 
relations into arithmetic ones, opening avenues for investigation, he was not 
in a world of pure arithmetica, strictly speaking. It was only by frequent refer- 
ence back to geometry that he was able to sustain his arithmetic argument. He 
seems to suggest by the course of his argument in Arithmetica Infinitorum that 
numeration and mensuration are not, in fact, incommensurable, but perfectly 
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FIGURE 8.2 From Arithmetica Infinitorum (OM 1.424) 


FIGURE 8.3 From Arithmetica Infinitorum 
(OM 1.442) 
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intertranslatable. And in Wallis's practice, this was not only through the use of 
proportion, but also by reference to geometrical diagrams as such, by means 
of the information they communicate through the interrelation of their com- 
ponent parts. Geometry is still necessary in the precise way that Wallis had 
acknowledged in the preface to De Sectionibus Conicis. 


2.2 The Method of Induction 

One feature of Arithmetica Infinitorum which has only been alluded to in the 
discussion above is his pervasive use of induction. Wallis himself used the 
word to describe the course of his argument at points, and his critics were 
quick to point out its problematic nature. Wallis's method of induction was 
usually little more complex than the following example: 


Otit2 3 1 


21212 6 2 


o+1+2+3 6 1 


3+34+3+3 12 2 


Ot1t2-t3-t4 10 1 


4+4+4+4+4 20 2 


Therefore, for any whole number value of n»o, 


Oti1t2-t3t..tn 1 
n+n+nt+ne+...tn 2 


That is, given the three cases above, Wallis judged he was justified in draw- 
ing a universal conclusion. This example makes the inductive inference seem 
quite uncontroversial, but strictly speaking the argument is not founded on 
the strongest philosophical basis, deduction. Such inductions leave open the 
possibility that matters might change at some unforeseen future moment. 
Wallis’s contemporaries were also not unaware of the tenuous foundation of 
his method of induction; as usual, Fermat was quick to criticize. Not only did 
he deny universal conclusions by induction, but also felt the Greek methods 
of proof had greater aesthetic appeal.39 But Fermat was not alone in express- 
ing such reservations. Christiaan Huygens, though he never replied directly 
to Wallis's oft shared question about the intermediate terms in an arithme- 
tic series, did give a few comments to Schooten. His first letter to Schooten, 


39 Scott, Wallis, 64, 77-78. 
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sent 16/26 December 1652, shows that Huygens did not appreciate the sort of 


question Wallis had in mind.^? His second letter to Schooten on 17/27 January 


1652/3 is more insightful, if at least showing one of the major pitfalls of the way 
Wallis had set out his problem. 


But what kind of line is left now for us to imagine? Certainly this one, 
that by supposing equal parts from the beginning A to 1, 1 to 2, 2 to 3, 3 to 
4, etc., a perpendicular of one part is put in point 1, of 6 parts in point 3, 
of 30 parts in point 5, etc. and through the ends of these perpendiculars 
is drawn a curved line A, 1, 6, 30, 140, etc. And certainly if only one curved 
lineisable to be drawn through A and the ends of the said perpendiculars 
and not a thousand different ones, then it would not be without merit to 
inquire how large would be the perpendicular drawn through point 2 and 
also 4 and 6, etc. But since they are innumerable, it is clear that neither of 
the perpendiculars have been determined, nor any of the points of that 
line have a certain place except that 1, 6, 30, 140, etc.^! 


Fig. 8.4, from Huygens's letter, shows how gratuitous Wallis's smooth curve is, 


since nothing is known except the quantities Wallis has given. Every point in 


between those discrete ordered pairs is underdetermined, leaving the possibil- 


ity of an erratic line as Huygens has offered in his diagram. It turns out that the 


intermediate points which Wallis did ultimately provide for the intermediate 


points do follow a smooth curve, but only because his series of given values 


were controlled by the geometry of conic sections, which was not provided in 


the problem as presented to Huygens or anyone else. 


But Wallis defends the propriety of induction, despite its fallibility, because 


it has a heuristic value which cannot be dismissed.^? 


40 
41 


42 


Those Propositions in my Arithmetick of Infinites, are (some of them) 
demonstrated by way of Induction: Which is plain, obvious, and easy; 
and where things proceed in a clear regular Order, (as here they do,) very 


Christian Huygens, "Correspondence 1638-1656” (1888), 208-10; CJW 1113-15. 

Sed qualem nunc lineam ipsius ut imaginemur superest? Enimveró hoc unum, ut sumptis 
ab initio partibus aequalibus A.1, 1.2, 2.3, 3.4 etc. ponatur in puncto 1 perpendicularis partis 
unius, in puncto 3. partium 6, in 5 partium 30 etc. et per terminos harum perpendicularium 
ducatur linea curva A.1.6.30.140 etc. Et sane quidem, si per A et dictos perpendicularium ter- 
minos tantum una linea curva duci posset et non mille diversae, quaereret non immeritó 
quanta foret perpendicularis educta ex puncto 2. item ex 4. et 6. etc. Sed cum sint innumerae, 
apparet neque has perpendiculares 2dam scilicet, 4tam, 6tam etc. determinatas esse, neque 
ulla puncta huius lineae certum locum habere praeter ista 1, 6, 30, 140 etc. Christian Huygens, 
"Correspondence 1638-1656” (1888), 217-28. 

Scott, Wallis, 78—79. 
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FIGURE 8.4 
140 From Huygens Oeuvres Completes, 1.208 


satisfactory, (to any who hath not a mind to Cavil;) and shews the true 
natural investigation. Which to me, is much more grateful and agree- 
able, than the Operose Apagogical Demonstrations, (by reducting to 
Absurdities or Impossibilites,) which some seem to affect; and which was 
much in use amongst the Ancients, for reasons which now (in great mea- 
sure) are ceased since the introducing the Numeral Figures, and (much 
more) since the way of Specious Arithmetick.^? 


Wallis's recognition of the need for “a clear regular Order" shows that he was 
aware that induction was not appropriate in every instance. It took a measure 
of intuitive skill to know when it would be helpful. In the case of the problem 
illustrated in Fig. 81, the curve which Wallis drew was an imagined one, for 
the purposes of illustration. There was no guarantee that his arithmetic se- 
ries would behave in a similarly continuous fashion, as Huygens pointed out. 


43 Wallis, Treatise of Algebra, 298. 
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Wallis's defense of induction brings us back to his defense of his arguments 
for the Trinity, quoted at length in Chapter 6. There Wallis insisted theological 
argument and mathematical argument were similar in that they could often be 
broken down into smaller, more manageable sections. Among these sections, 
different methods might prove more useful in one place, but not another. For 
Wallis, it was not necessary for the whole argument to be prosecuted from a 
single set of axioms and by a single procedure. The method of induction was 
one such example and it was a safe bet for Wallis because he was dealing with 
continuous curves, about which more will be said below. 

Wallis may have defended the heuristic value of induction here, but more 
often than not, he advocated the necessity of deductive demonstrations. It was 
in this vein that he urged his students in his lectures (see Chapter 7) to study 
geometry as a model for clear-headed thinking in general. More importantly, 
Wallis faulted others for not adhering to strict deductive demonstration, even 
when their arguments might have been equally characterized as heuristic. 
This accusation is no more apparent than in Wallis's two-decade debate with 
Thomas Hobbes. The whole interchange between them may, in one respect, 
be summarized as a wrestling match over just what counted as a correct argu- 
ment, proof, or demonstration. 


3 Hobbes and Wallis 


In 1655, just as Wallis was putting the finishing touches on his Arithmetica 
Infinitorum, Thomas Hobbes published Elementorum Philosophiae Sectio Pri- 
ma De Corpore, a work which laid out a natural philosophy grounded on con- 
cepts of material bodies alone. Hobbes had ventured onto such ground in his 
Leviathan four years earlier, but this second work was exclusively devoted to 
natural philosophy. In this book Hobbes not only laid bare his materialism, but 
also made great claims about the nature of geometry, and its essential place in 
his philosophy. Among these boasts Hobbes claimed to have squared the cir- 
cle. He set himself up as the sole defender of truly founded philosophy, against 
the hegemony of university men who stood only on the basis of an arbitrary 
theology and scholastic philosophy, too far removed from nature itself. 
Spurred on by his colleagues Seth Ward and John Wilkins, John Wallis an- 
swered the geometrical part of Hobbes's writing, with the aim of undermining 
the entire philosophy which Hobbes claimed to be founded on it. A vicious 
debate ensued, lasting twenty years with roughly one publication per year. 
This interchange has been well documented in Douglas Jesseph's 1999 book, 
Squaring the Circle: The War Between Hobbes and Wallis. But the substance of 
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the debate is far too important to pass over since at the heart of Wallis's an- 
swers to Hobbes is a distinctive attitude towards mathematics and natural phi- 
losophy. The fact that Ward, Wilkins, and Wallis may have singled out Hobbes 
for criticism because of his controversial viewpoints in religion and politics, 
and how they might damage the name of the new philosophy, does not remove 
the fact that there were indeed significant philosophical differences.^^ These 
differences, as they appear in Hobbes's debate with Wallis, reach the very root 
and foundation of all philosophical discourse, the nature of demonstration, 
modes of argument, and status of legitimate reasoning in general.^5 


34 The Nature of Mathematical Demonstration 

3.11 Modes of Argument: John Wallis 

For Wallis, deduction, most clearly displayed in syllogistic reasoning, was the 
quintessential form of argument, and was most easily learned and appreci- 
ated in mathematics. There was no question in his mind that mathematical 
demonstrations were true demonstrations. In every instance they produced 
knowledge, though he was careful to distinguish varying degrees within differ- 
ent sorts of mathematical demonstration. In Chapter 3 of Mathesis Universalis, 
he identified three kinds: 1. Deductio ad absurdam, heavily employed among 
Greek geometers, and considered by them and generations following the most 
definitive form of proof; 2. Ostensive demonstration Tò 6t1; and, 3. Ostensive 
demonstration tò diot1.46 These last two require a bit more explanation. The 
first refers to knowledge that and the second knowledge why or because, with 
an emphasis on —cause. Wallis disagreed with the logician Martin Smiglecki 
(and with Thomas Hobbes, as we will see shortly) that demonstratio tò Siott was 
the only true and legitimate form of argument. Ostensive tò 6t1 is the sort of 
argument one finds in something as simple as Euclid’s, Elements, Book 1, Prop. 
1, where an equilateral triangle is formed from two intersecting circles with a 
common radius. Ostensive Tò dtott is “the most perfect of all ... which demon- 
strates that it is and why it is."^? This better, yet stricter, form of demonstration 


44 Noel Malcolm, Aspects of Hobbes (Oxford, 2002), 319, 326. See especially, Douglas Jesseph, 
"Geometry, religion and politics: context and consequences of the Hobbes-Wallis dis- 
pute,” Notes and Records 72, no. 4 (20 December 2018): 469—74. 

45 Fordiscussion of the Scholastic roots of this issue and howit relates to the debate between 
Hobbes and Wallis see Paolo Mancosu, “Aristotelian Logic and Euclidean Mathematics: 
Seventeenth-Century Developments of the ‘Quaestio De Certitudine Mathematicarum,” 
Studies in History and Philosophy of Science 23, no. 2 (1992): 241-65. 

46 OM 1.21-24. 

47  ..quae et omnium perfectissima, est 'Ostensiva' toô Stott. Quae demonstrat et ‘quod’ sit, et 
‘quare’ sit. OM 1.23-24. 
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is found in the proof of the proposition, “All radii of a circle are equal’, which 
follows from the definition of a circle. We have, in this case, the “true and proxi- 
mate cause" of what the proposition claims to be true. 

The natural question that remains, then, is where does Wallis’s method of 
induction employed in Arithmetica Infinitorum fit into this scheme? It does not 
actually fit into any of them at all, because his three forms of mathematical 
demonstration are all forms of deduction, and induction is entirely different. 
Wallis treats induction separately in his Institutiones Logicae, first published in 
1687. There he says quite plainly that induction is frequently used "especially 
in mathematical demonstrations"^? His example is a proof for the rule that the 
sum of all the interior angles of a triangle equal two right angles. This may be 
proved by showing it true for right triangles, obtuse triangles, and acute trian- 
gles, thus covering all cases. Now, this is an induction of sorts, somewhat mask- 
ing the fact that each of these three proofs will follow one of the three forms 
of deductive proof. More importantly, this induction differs markedly from the 
type of induction in Arithmetica Infinitorum, where Wallis argues from an in- 
complete set of instances. The important point for the present discussion is 
that Wallis was not particularly wedded to any of these forms, finding a place 
for all of them in one or another circumstance. This fact is of chief importance 
in considering his disputes with Thomas Hobbes. 


3.1.2 Modes of Argument: Thomas Hobbes 

One finds in Hobbes's thought a perpetual concern for causes, and a theory of 
nature's workings built exclusively on physical causes which even goes beyond 
demonstration tò diott. This has ramifications even for simple geometry, such 
that the basic definitions are rewritten in terms of how geometrical figures are 
constructed on paper. In contrast, Wallis is content with a theory that simply 
describes a system, in whatever language is convenient. For this reason, arith- 
metic is frequently an acceptable form of description, for Wallis, even though 
the terms or concepts employed may not always line up one-to-one with the 
physical situation of a given problem. 

In the first chapter of De Corpore, Hobbes's most systematic presentation 
of his philosophical principles he had yet offered, he defines philosophy as 
"such knowledge of effects or appearances, as we acquire by true ratiocination 
from the knowledge we have first of their causes or generation: And again, of 
such causes of generations as may be from knowing their first effects"? As he 


48 | OM 3(Misc).168. 

49 Thomas Hobbes, The English Works of Thomas Hobbes. Vol. 1: Elements of Philosophy. The 
First Section, Concerning Body, Written in Latin By Thomas Hobbes of Malmesbury, and 
Translated into English, ed. Sir William Molesworth (London: John Bohn, 1839), 1.3. 
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explains by example a few pages later, our knowledge of a circle derives from 
our understanding of the making of a circle, that is, marking all of the radii 
extending from a given point. To have true knowledge of a circle we must know 
how it is made, otherwise our experience of what we perceive to be such may 
in fact be mistaken. Hobbes's method of philosophy, defined in Chapter 6 of 
De Corpore is "the shortest way of finding out effects by their known causes, 
or of causes by their known effects."5? He rejects the traditional distinction 
between tò 6tt knowledge and tò 516tt knowledge. For Hobbes, only knowledge 
which gives a causal explanation is valid (tò 8161), a plain knowledge about 
something or that it is the case (tò 6tt) is insufficient. If we do not know the 
parts (causes) of a thing, we do not know it as a whole.5! 

Hobbes's commitment to causes is rooted in a particular conception of the 
relation between language and knowledge. In his natural philosophical writ- 
ing, Hobbes argues that there are certain common notions which belong to 
everyone, and stand for certain things in the world. He calls these "signs" or 
“marks,” distinguished from the “names” which we might give to them, wheth- 
er for difference of taste or national language. Hobbes's goal in tightening the 
relation between signs and things in the world is aimed at keeping the scholas- 
tically minded university men from using certain terms in natural philosophy 
which he felt were arbitrary.5? Hobbes's viewpoint is evident in his response 
to Wallis's Elenchus, where Wallis had argued that certain questions are the 
domain of natural philosophy and do not pertain to mathematical questions. 
Here, Hobbes allows no such distinction, placing all knowledge on the same 
field of play. 


But teaching of Language is not Mathematick, nor Logick, nor Physick, 
nor any other Science; and therefore to call a Definition (as you do) 
Mathematicall, or Physicall, is a mark of Ignorance (in a Professor) unex- 
cusable. All Doctrine begins at the understanding of words, and proceeds 


50 Hobbes, Works, 1.66. 

51 At least one exception to this rule, which is arguably a special case, may be found in 
Leviathan, Ch. 34. "For the nature of God is incomprehensible; that is to say, we under- 
stand nothing of what he is, but only that he is; and therefore the Attributes we give him, 
are not to tell one another, what he is, nor to signifie our opinion of his Nature, but our de- 
sire to honour him with such names as we conceive most honorable amongst our selves." 
Thomas Hobbes, Hobbes's Leviathan: Reprinted from the Edition of 1651 (Oxford: Clarendon 
Press, 1965), 304. 

52 Although Hobbes does not say this explicitly in Chapter 2, “Of Names" in De Corpore, this 
chapter is only the second of the entire work and follows not many pages after his dedica- 
tory epistle which which sets itself in clear opposition to school divinity. 
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by Reasoning till it conclude in Science. He that will learn Geometry 
must understand the Termes before he begin, which that he may do, the 
Master demonstrateth nothing, but useth his Naturall prudence onely, as 
all men do, when they endeavour to make their meaning clearly known. 
For words understood are but the feed, and no part of the harvest of 
Philosophy.5? 


He goes on to say that Aristotle did nothing more than this in defining Time, 
Place, Substance or Essence, Quantity, Relation, etc. Hobbes sees himself as 
rescuing philosophy from the theologians and returning to a true foundation 
of knowledge. Speaking against the Savilian professors, Hobbes said, "You 
would be as well understood if you should say ... that the same Body might 
take up sometimes a greater, sometimes a lesser place, by Wallifaction and 
Wardensation, as by Rarefaction and Condensation.5* The language here 
recalls Stephen Nye's taunt in the midst of the Trintarian debates (Chapter 6), 
where he offered to call himself a Wallisian in honor of the professor. 

However, Hobbes has painted himself into a corner in his attempt to re- 
move the tool of making distinctions and devising terms from the hands of the 
scholastic academes. He is forced either to accept that his distinction between 
"signs" and "names" is not legitimate, or that philosophizing about only names 
is not true philosophy at all. Some commentators have thus named Hobbes 
a nominalist, but this is hard to reconcile with his materialist philosophy of 
De Corpore.5> Indeed, Hobbes's theory of “names,” as he defines them in De 
Corpore, owe much to a nominalist understanding of the relation between 
things, their names, and real universals, but the statements in the second 


53 Thomas Hobbes, Six Lessons to the Professors of the Mathematiques, One of Geometry, the 
Other of Astronomy: In the Chaires Set Up by the Noble and Learned Sir Henry Saville, in 
the University of Oxford (London: J. M. for Andrew Crook, 1656), 14. Yet Hobbes makes the 
exact opposite statement in De Corpore: “Nor had mathematicians need to ask leave of 
any but themselves to name the figures they invented, parabolas, hyperboles, cissoeides, 
quadratices, etc. or to call one magnitude A, another B." Hobbes, Works, 1.16. 

54 Quoted in Simon Schaffer, “Wallifaction: Thomas Hobbes on school divinity and experi- 
mental pneumatics,’ Studies in History and Philosophy of Science 19, no. 3 (1988): 287. 

55 See, for instance, Stephen K. Land, The Philosophy of Language in Britain: Major Theories 
from Hobbes to Thomas Reid (New York: AMS Press, 1986), Ch. 1; Douglas Jesseph, Squaring 
the Circle: The War between Hobbes and Wallis (Chicago, 1999), 205-11; David Sepkoski, 
"Nominalism and constructivism in seventeenth-century mathematical philosophy," 
Historia Mathematica 32 (2005): 44-55. However, Jesseph, in an earlier essay, gave an im- 
portant qualification which I am following in my exposition of Hobbes's views: . “Hobbes 
and the method of natural science,” in The Cambridge Companion to Hobbes, ed. Tom 
Sorell (Cambridge: Cambridge University Press, 1996), 100. 
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chapter of that work must be moderated by the overarching principle at work 
in his natural philosophy.5$ Hobbes takes names as conventions in order to de- 
molish the scholastics, but this undermines the tight connection he wishes to 
maintain between our philosophical reasoning and the causal structure of the 
natural world. Rather than call Hobbes a nominalist, it is better to simply rec- 
ognize that he was not clear in his own mind concerning the relations between 
language and the world. Stephen Land, in his survey of early British thinkers on 
the philosophy of language, concludes that although Hobbes maintains that 
universals exist only as a name for particular things, this is *a thinly disguised 
return to the philosophy of realism: the features by virtue of which particulars 
receive their common names are the universals whose real existence was ini- 
tially denied" 5" In fact, the distinction between "signs" and “names” is enough 
to show that Hobbes's view of language and the world is far more in tune with 
common sense than his explicit statements about language suggest, because 
for Hobbes signs are something accessible to everyone, prior to and apart from 
the names we give them. 


24.3 The Argument between Hobbes and Wallis 

Though Wallis frequently advocated and employed Scholastic terms and con- 
cepts, he did not maintain any dogmatic necessity for using that language as a 
description of the world. The broadmindedness developed early in his life has 
metaphysical significance here in his willingness to invite varying discourses 
to the task of naming and describing physical or mathematical things. Wallis 
did not believe there was only one language for the world, but that there were 
many ways of saving phenomena. It is not always necessary to know what is 
working back of a setting (i.e. the causes) in order to derive a solution within 
a language which is entirely different than the one in which the problem was 
framed. Rather, the main objective in natural philosophy for Wallis was only 
that the phenomena be saved. 

Douglas Jesseph is correct in identifying the central disagreement between 
Hobbes and Wallis to be in their understanding of the relationship between 
mathematics and the physical world, which one may regard as really just a 
subset of the broader language/world problem.5? For Wallis, following the ac- 
cepted tradition, pure and applied mathematics occupy separate domains. 
He believes that Hobbes errs in making pure mathematics, be it geometry 


56 Land goes even farther by calling Hobbes a “formalist” in his use of names as logical op- 
erators only. 

57 Land, Philosophy of Language in Britain, 20. 

58  ]Jesseph, Squaring the circle, Ch. 4. 
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or arithmetic, dependent upon physical principles, or the body of principles 
which overlap largely with applied mathematics. Jesseph points to parts of 
Wallis's Elenchus, their disagreements over the nature of ratios and infinites, 
and their differing views on the angle of contact to show how Wallis disagrees 
primarily with the introduction of physical principles into definitions and sys- 
tems that neither need them nor are even relevant to pure mathematics. Pure 
mathematics stands in its own right, a discourse independent from any physi- 
cal instantiation of its rules. 

From the perspective of what Hobbes is attempting to make a part of ge- 
ometry, Jesseph's analysis is exactly on the mark. If Hobbes may be credited 
with any kind of natural philosophical innovation it was the corporalization of 
mathematics, reducing a pure mathematics which had formerly existed as an 
independent science to that of the science of body. This was more than a sim- 
ple materialization of natural philosophy—this project had already begun— 
but a wider absorption of what René Descartes had even thought fit to keep 
separate. But from the perspective of Wallis, the debate was about something 
else. There is no question that Wallis rejected Hobbes's intrusion of physical 
principles into mathematics, but Wallis had an opinion on the foundations of 
mathematics apart from his negative reactions to Hobbes. As Jesseph recogniz- 
es, Wallis is firmly grounded within an accepted tradition of mathematics. This 
grounding is tied up with Wallis's adherence to a scholastic set of concepts and 
methods for approaching questions. Viewing the debate from Wallis's perspec- 
tive, the dispute is about the central role of definitions qua definitions, and not 
primarily about one's physical principles. 

In Wallis's response to Hobbes, the debate is not so much concerned with 
"body" or "quantity" as it is with how such terms are introduced and modi- 
fied within a philosophical system. Definitions are the center of philosophy, 
which is why the seventeenth century university curriculum began with logic, 
which itself began with the most important terms of Aristotle's Organon, the 
"Categories". Looking over all of Wallis's answers to Hobbes, the single most 
common objection is that Hobbes has either not defined his terms clearly, not 
defended them adequately, or, most important, not applied them consistently. 
This last point stands out because Wallis was not merely criticizing Hobbes's 
use of words according to their scholastic definitions. Rather, Wallis was will- 
ing to consider whatever system Hobbes wished to construct, just as long as 
it was consistent and defensible. To say then that for Wallis the debate was 
about definitions does not mean that certain definitions or concepts were nec- 
essary to be held, but that a certain use or construction of definitions was at 
stake. In his Elenchus, the first and most substantial response to Hobbes, Wallis 
precedes his particular criticisms of Hobbes's errors with a general statement 
about what he is going to do in his answer. 
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And firstly, one will need to use light weapons in order to refute some def- 
initions and distinctions which have been incommodiously posited and 
certain inappropriate locutions (and then moreover with decisive ones, 
where it will be conducted from the truth of propositions and the cer- 
tainty of demonstrations). For, although I do not deny mathematicians 
are allowed their definitions, that is, to present explanations of words or 
phrases, or to determine or define significations according to their fancy, 
by which those phrases or locutions ought to be understood in their writ- 
ings. But one ought to take care lest they abuse that freedom of theirs. For 
when they venture to explain the same notions of words or things in their 
writings with other words, they ought to heed those locutions where they 
were explained, so that they accomplish only what they signify; and then 
hold to these limited and defined significations, so that they are taken 
neither more loosely or more strictly than suitable. In that matter, what 
will be observed will easily show that you err many times. But one ought 
to take care that such definitions are explained in as simple terms as pos- 
sible; not introducing hypotheses which do not pertain to the matter or 
which pertain only in hindsight or perhaps even by accident.59 


The point here is more than that Wallis is unhappy with Hobbes inconsistent 
use of terms and poor argumentation. Throughout the debate, Hobbes was 
unwilling to accept Wallis's assumption that an intellectual domain was inde- 
pendently determined by its definitions and its discourse.9? Understandably, 
Hobbes had misunderstood Wallis's liberty of definition to mean that such 


59 Et quidem velitaribus armis primo utendum erit, definitiones et distributiones aliquot in- 
commodé positas, et locutiones incommodas castigando, (decretoriis autem deinceps, 
ubi de propositionum veritate et demonstrationum certitudine agetur.) Quamvis enim 
Mathematicis licere non negem definitiones suas, hoc est verborum aut phrasium explicatio- 
nes, sive determinatas aut definitas significationes pro arbitrio ponere, quibus illae phrases 
aut locutiones apud illos deinceps intelligendae sint: cavendum tamen ne hác suá libertate 
abutantur. Cum enim verborum aut rerum notiones eaedem apud eos cum aliis explicandae 
occurrunt, illas ubi explicatum eunt curandum est üs locutionibus id faciant quae tantun- 
dem significant: et deinceps limitatis illis aut definitis significationibus perpetuo insistant, ut 
neque latiùs neque strictius quam par est accipiantur. Quá in re multoties te peccare qui ani- 
madvertit facile deprehendet. Sed et curandum est ut eiusmodi definitiones terminis quam 
fieri potest simplicissimis exponantur: non introductis quae ad rem non faciunt hypothesi- 
bus, aut quae non nisi ex posteriori et fortassis etiam ex accidenti eó pertingunt. John Wallis, 
Elenchus geometriae Hobbianae, sive, geometricorum, quae in “Elementis Philosophiae," à 
Thoma Hobbes Malmesburiensi proferuntur, refutatio (Oxford, 1655), 5. 

60 John Wallis, Due Correction for Mr. Hobbes; or Schoole Discipline, for Not Saying His Lessons 
Right. In Answer to His Six Lessons, Directed to the Professors of Mathematics (Oxford: 
Printed by Leonard Litchfield for Tomas Robinson, 1656), 24-6. 
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definitions were totally arbitrary. But, as it has been shown in preceding chap- 
ters, Wallis had a nuanced articulation of the relationship between concepts/ 
distinctions and the world. 

Ironically, Wallis's own approach to geometry is closer to Hobbes's nomi- 
nalistic side, if the term may be used loosely. Geometrical objects do not have 
any reality, and can be dealt with on a sheerly abstract level in Wallis's math- 
ematical work. Algebra fits in so easily for him because he is already disposed 
to regard problems under various systems of signification. A linguistic descrip- 
tion (viewed more broadly as a system of symbols) gives us a way to talk about 
objects. To frame a geometrical problem in another language affords the pos- 
sibility of manipulating the parts of a problem differently. The field of play 
is different with different rules and new possibilities of motion. As the rules 
change in shifting from one language used to describe the problem to another, 
routes are sometimes opened for solving problems. That Hobbes could not see 
the benefit of arithmetic and algebra in this light is puzzling. Hobbes certainly 
had the conceptual resources to follow Wallis's approach in mathematics but 
seems irrationally to have rejected it out of hand, opting dogmatically for a 
completely different philosophy for his geometry. 

Wallis and Hobbes might have found some common ground and agree- 
ment in their attitudes towards mathematical argument. Wallis appreciated 
the classical tradition, never disparaging it, however he also saw the benefits 
of arithmetic methods and how they could take geometry beyond the clas- 
sical tradition. Hobbes completely rejected algebraic methods as a “Scab of 
Symboles," favoring the forms of reasoning found in the geometrical demon- 
strations of the Greeks.®! Yet, Hobbes completely rewrote the laws of geom- 
etry, substituting new definitions in place of those of Euclid and rejected the 
abstract basis of classical geometry by insisting on a line of physical causes 
as necessary to the proof of a geometrical theorem. Further, as we have seen 
in the discussion above concerning Arithmetica Infinitorum, Wallis advocat- 
ed heuristic methods in mathematics for their own sake. Hobbes's material- 
ist mathematics might have been considered in the same way, as a means to 
new mathematical discoveries.9? As natural philosophers and mathematicians 
both were traditionalists and both were revisionists. The difference was that 
Hobbes was a revisionist by design though a traditionalist in spite of himself, 
whereas Wallis accepted both new and traditional discourses, employing one 
or the other as needed. With less pretension on the part of Hobbes, and greater 


61 Hobbes, Six Lessons, 5. 
62 Hobbes worked with Roberval on the rectification of curves based on a method of “com- 
position of motions." Malcolm, Aspects of Hobbes, 159. 
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charity on the part of Wallis, on philosophical grounds, a more fruitful meeting 
might have been possible.9? 


3.2 The Rhetoric of Demonstration 

Although Hobbes attempted to build his mathematics, indeed his whole phi- 
losophy, on a foundation of purely material principles, he was not in reality the 
only one to give high regard to mechanical phenomena. Wallis was no stranger 
to experimental philosophy, or of a highly materialized view of nature. Though 
frequently employing scholastic forms, he was not a slave to them, and fre- 
quently followed the New Philosophy in his conception of the natural world. 
And on the other hand, though Hobbes berated Scholasticism, his own attach- 
ment to classical geometry placed him in a problematic position, as Wallis 
points out: 


For though Mr Hobs p.45, 82. etc. may despise Aristotles Praedicaments, 
(because he thinks his own Praedicaments better) Yet that Aristotles 
Praedicaments, may give light as to the use of Words in Euclide (and 
somewhat more than those of Mr Hobs) You will think it more than pos- 
sible. For they did not live either so long, or so far, asunder; but that they 
might well enough conform one to the others language; or both to the 
common language of that Time and Place.®* 


This is not merely a speculative shot at Hobbes, but a recognition by Wallis 
that Hobbes is more traditional in his philosophical conceptions than he is 
willing to admit. 

Hobbes's expressions of classical and Scholastic thought, against his self- 
imposed claim that he operates not from the inventions of school divinity but 
from experience and reason, nevertheless reveal themselves both in his under- 
standing of some basic philosophical principles and in the manner in which he 
presents them. This fact comes out most pointedly in Hobbes's attempt at the 
duplication of the cube, a classical problem in geometry where one is asked 


63 Of course, this was never going to happen. As Malcolm and Jesseph have shown, on social 
and religious grounds, they were never going to agree. Their mathematical debates were a 
proxy war, though, as Jesseph has strenuously argued in his book, that does not mean the 
mathematical issues were trivial; it is no less a real dispute about mathematics however 
much motivated by other concerns. 

64 JohnWallis, Hobbius Heauton-timorumenos; or A Consideration of Mr. Hobbes His Dialogues 
in an Epistolary Discourse Addressed to the Honourable Robert Boyle, Esq (Oxford: Printed 
by A. & L. Litchfield for Samuel Thomson, 1662), 59. 
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to construct a cube which is double the volume of a given cube.95 Under the 
blade of Wallis's unforgiving criticisms, Hobbes's failed attempts at this prob- 
lem and that of squaring the circle sealed his fate in the philosophical world. 
In Wallis's critique in Hobbius Heauton-timorumenos of his cube duplication, 
Wallis offers a diagram for the supposed proof.66 He notes that the diagram is 
filled with a myriad of unnecessary lines, neither part of the formal proof, nor 
necessary for the construction of other necessary parts (see Fig. 8.5). In his rep- 
resentation of Hobbes's purported solution, he redraws the diagram without 
the extraneous material (see Fig. 8.6). Wallis is unable to offer an explanation 
for Hobbes's extra lines called for in his proof. 

The cube duplication fits together with another part of Hobbes's natural 
philosophy. Chapter 21 of Hobbes's De Corpore, describes the nature of circular 
motion, but in Wallis's view, this is not a profound or even essential part of the 
work. Putting the extraneous lines of his cube duplication diagram together 
with his definition of circular motion Wallis says, 


Onely I cannot but observe, in the general, a great Resemblance between 
this his Physical Hypothesis, and, his Geometrical Constructions: For as, 
in these, he draws a Multitude of Lines whereof there is no Use made, as 
to the Construction or Demonstration of his Problem; (as You saw but 
now, in his Duplication of the Cube:) So, much of his Hypothesis is to no 
purpose, as to the Effects of Nature.5" 


It is surely overcritical on Wallis's part to describe Chapter 21 of De Corpore as 
superfluous, since one would expect to find a discussion of circular motion in 


65 On a technical level, the error in Hobbes's cube duplication was a failure to notice that 
certain lines in his diagram which he thought to intersect, did not, though they very near- 
ly intersect. The error reveals the fact that Hobbes was probably working out his solu- 
tions by experimenting with constructions on paper. Wallis's mathematical analysis of 
Hobbes's construction reveals the error with precision. See Jesseph, Squaring the Circle, 
379-81. 

66 The two-page proof was published anonymously in French as, La Duplication du Cube par 
V A. Q. R.., without publication place or date. "V. A. Q. R”, as Hobbes later acknowledged, 
signifies "Une Autre Que Roberval”. The only copy Douglas Jesseph was able to find, as he 
informed me, was at Chatsworth House. I wonder if Hobbes printed it and distributed it 
to only a few close persons, funnelling one to Wallis. In this way he would be able to feel 
out criticism without the possibility of coming to public ridicule. Of course, Wallis's re- 
production of the proof foiled that aim. N.B.: the original at Chatsworth does not include 
a geometrical diagram. This lack of what would otherwise be expected in a published 
geometrical proof further suggests that this was, in fact, a dry run. 

67 Wallis, Hobbius Heauton-timorumenos, 156. 
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FIGURE 8.5 

Wallis's representation of Hobbes's 
cube duplication From Hobbius 
heauton-timorumenos, p. 130 


FIGURE 8.6 

Wallis's redrawing of Hobbes's 
cube duplication, without the 
unnecessary lines. 

From Hobbius heauton- 
timorumenos, p. 139 
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an elementary treatise on physics. Yet, Wallis is correct that Hobbes is quite 
short on profundity here, making the chapter more a show than a demon- 
stration of any interesting physical principle. Although Wallis cannot explain 
Hobbes's philosophy on these points, he has picked out an important anomaly 
in the presentation of Hobbes's work. The presence of a chapter on circular 
motion and the extraneous lines serve a different function in Hobbes's argu- 
ment than mere demonstration. They belong to a rhetoric of natural philos- 
ophy intended to draw on the reader's established respect for classical, even 
scholastic learning. 

This is ironic given Hobbes's distaste for and argument against these tradi- 
tions, but are nevertheless a part of his paradoxical intellectual career. Quentin 
Skinner has identified several shifts in Hobbes's attitude towards traditional 
norms of rhetoric as well as his variable commitment to scientific discourse. 
By 1651, as Skinner argues, Hobbes had come to a middle position where he 
pursued strict demonstration as the most legitimate means of argument, but 
also recognized the necessity of rhetorical tropes in persuading his readers.5? 
The circular motion chapter and extraneous lines in his cube duplication are 
such rhetorical tropes in the domain of mathematics and natural philosophy. 
Circular motion could have played an important role in his physics, but does 
not draw any conclusions of much consequence and only tips its hat to some 
kind of applicability of his theory. Just as Hobbes felt it was necessary to address 
Place, Time, Body, Accident, Cause, Effect, Power, Act, Identity, Difference, 
and Quantity—terms which all have foundational significance in Aristotle— 
so also circular motion should be considered as a central part of a physical 
system.9? The point here is not to show that Hobbes is Aristotelian; Hobbes 


68 Skinner's assessment in Reason and Rhetoric in the Philosophy of Hobbes (Cambridge: 
Cambridge University Press, 1996) stops at 1651, before any of the debate between Hobbes 
and Wallis even began. This is unfortunate since Skinner wants to give Hobbes's definitive 
attitude towards science, yet has ignored a major instance of Hobbes's involvement in it. 
For instance, on page 2 of Hobbes 1655 De Corpore (English) Hobbes says, "I am not igno- 
rant how hard a thing it is to weed out of men's minds such inveterate opinions as have 
taken root there, and been confirmed in them by the authority of most eloquent writers; 
especially seeing true (that is, accurate) Philosophy professedly rejects not only the paint 
and false colours of language, but even the very ornaments and graces of the same; and 
the first ground of all science are not only not beautiful, but poor, arid, and, in appear- 
ance, deformed. Nevertheless, there being certainly some men, though but few, who are 
delighted with truth and strength of reason in all things, I thought I might do well to take 
this pains for the sake even of those few.’ Despite his explicit views here, it does seem true 
that Hobbes still makes use of rhetorical tropes in practice, particularly when he is a bit 
short on reason, as I hope to demonstrate. 

69 Asin Aristotle's Physics v111.9 where he says, “It can now be shown plainly that rotation is 
the primary locomotion. Every locomotion, as we said before, is either rotatory and recti- 
linear or a compound of the two; and the two former must be prior to the last, since they 
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differs markedly from Aristotle in placing rectilinear motion prior to circular 
motion, as well as completely redefining the terms of Aristotle's categories. 
This only shows why Hobbes would feel compelled to include an element into 
his system that does not serve any integral role in explaining the nature and 
behavior of natural bodies. Prior to his discussion he explains rectilinear mo- 
tion, then circular motion, but does not succeed in reducing circular motion 
to linear vectors. The parts of a physical system are present, but they do not 
meaningfully cohere. Wallis, commenting on Hobbes's definition of circular 
motion says,”° 


In all his Applications of his Engine in this Dialogue, I do not find that 
the Parallelism, which this Motion is to preserve, hath any influence at 
all upon the Salving of those Phaenomena; but, that the Work proceeds 
every whit as well, which ever end go forward. For, the Immediate Effect 
thereof being no more but this, that they Knock and Justle one another; 
any confused Motion whatsoever, might as well have served his turn for 
this purpose, as the Simple Circular.... And, what he would seem to make 
the Reason of his Arbitrary choice of this Kind of motion, pag. 9. That a 
‘Simple Circular doth produce a Simple Circular: How far it is from being 
Universally True, is evident from the first Instances that we gave of it."! 


Hobbes knows exactly what his hearers expect to find in a physical system and 
anyone who did not read De Corpore carefully would not be aware that he did 
not provide it. 

The extraneous lines in his cube duplication may have a similar explana- 
tion. The important addition, which Wallis picks out, is the square formed 
above the base line AD (see Fig. 8.5). Many of the arcs are trace lines for the 
formation of this square, so may be discounted, but the square is unnecessary. 
This square, which is divided into equal quadrants, is also something like a 
place holder for the missing conclusive demonstration. Hobbes knows what 
he is attempting to prove and wants to make this clear visually, even though 
he is struggling to make it true in his demonstration. The diagram depicts visu- 
ally what he endeavors to prove, namely, the generation of a cube of particular 


are the elements of which the latter consists. Moreover rotatory locomotion is prior to 
rectilinear locomotion, because it is more simple and complete.” Aristotle, The Complete 
Works of Aristotle: The Revised Oxford Translation, ed. Jonathan Barnes (Princeton: 
Princeton University Press, 1984), 1.442. 

70  "[I]nsimple circular motion it is necessary that every strait line taken in the moved body 
be always carried parallel to itself.” 

71 Wallis, Hobbius Heauton-timorumenos, 157. 
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(9) 
FIGURE 8.7 Hobbes's cube duplication, with color added in order to emphasize the rhetorical 
effect of his nevertheless erroneous geometrical proof 
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dimensions from a given cube. If certain lines are emphasized (note the col- 
ored parts of Fig. 8.7) what we see is a three-dimensional cube (represented in 
two dimensions), mapping out a square of larger dimensions, which may be 
interpreted as the face of the new doubled cube. The drawing is taking hold of 
its own task fulfilling the causal mission of Hobbes's philosophy as it produces 
the solution of the problem, sui generis. Whether this representation of the 
problem being solved was intended simply for the delusional fancy of Hobbes 
himself, or to subliminally persuade his readers is impossible to say. But it is 
clear that Hobbes knew what he was supposed to be doing, and what were the 
appropriate means by which to do it (construction and demonstration). Yet 
this rhetoric was wasted on a witting reader such as Wallis. 

Thus, for all of Hobbes's pretensions of doing natural philosophy founded 
on material principles, uninfected by the constraints of traditional philosophi- 
cal language, in the end he leans heavily on a tradition of rhetoric. This rhetoric 
now includes a set of terms arising out of the new and experimental philos- 
ophy, but is very much the old garb in new colors. Where there were weak- 
nesses in Hobbes's mathematical or philosophical reasoning, he smoothed it 
over with a kind of geometry-speech, as manifested in the diagrams shown 
above. Wallis saw through this, just as he had often instructed his own stu- 
dents of geometry to expose "paralogisms and sophistical tricks" (Chapter 5). 
Rhetorical tropes were an insufficient form of argument—it was not solidior 
philosophia—most of all in mathematics. 

Wallis frequently emphasized the heuristic benefits of his work, whether 
the infinitesimals of Arithmetica Infinitorum, or the algebraic symbolism found 
throughout his writing. As far as Arithmetica Infinitorum, he was decidedly not 
adhering to or promoting a strictly deductive method. Similarly, though Wallis 
criticized Hobbes's numerous errors and inconsistencies, he also was not as 
much interested in the perfection of his arguments as he was the heuristic 
value of his own methods. The difference between them was that while Wallis's 
were more abstract and symbolic, Hobbes's were more attached to physical 
experience. But both were designed, developed, and deployed as ways of dis- 
covery. They were even published at exactly the same time. In these respects, 
both parties were in an even race, though perhaps Hobbes had the more ad- 
vantageous position since his approach had the potential appeal both to the 
new mechanical philosophy, and to plain common sense. His physical rhetoric 
was designed for his physical philosophy. 

Butin some ways, Wallis was no less subject to the demands of rhetoric, even 
in mathematical demonstration. In the midst of Wallis's debate with Hobbes, 
and especially with Hobbes pressing for the support of the Royal Society, their 
secretary (and Wallis's friend) Henry Oldenburg wrote to Wallis. 
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By your last, which, I received yesterday, me thinks you have pressed 
your Adversary home; but I have not yet been able to shew it to My Lord 
Brouncker, who told me, when I saw him last, that the King had com- 
manded him to take care of getting the printed sheet answer in such 
another sheet, and that in such a manner, that every body of common 
understanding and good sense might be able to apprehend where the 
error lyeth. This made his Lordship wish very much, that you, that have 
already so well satisfied Mathematicians, would take a litle more pains to 
satisfy those also, that are no Mathematicians, but otherwise intelligent 
men; and particularly all those Queries about your Proposition, which he 
hath proposed so plausibly, as some doe think.” 


Though Wallis's rhetoric was often an anti-rhetoric, he was nonetheless partic- 
ipating at that level. After all, we must not forget that, mathematically speak- 
ing, Wallis was offering answers to problems in mathematics by using terms 
vastly different from those in which the problem was articulated. The Greeks 
posed the problem of squaring the circle in terms of drawing a square of equal 
area to a circle. Wallis gave the world a numerical fraction with an infinitely 
long numerator and denominator. Strictly speaking, Wallis had not answered 
the question. It was an idea that still required some salesmanship. 

So, how was it that Wallis succeeded and Hobbes failed? Hobbes was cer- 
tainly more popular in France, and Huygens was initially not impressed with 
Arithmetica Infinitorum. In fact, Hobbes's approach seems to have been de- 
veloped in collaboration with Roberval, if the story of the spiral is true. One 
might be inclined to say that Wallis beat Hobbes on pragmatic grounds, since 
Wallis's approach stimulated more fruitful discoveries, such as the wealth of 
Newton's work. But as one follows the texts of the debate, one gets the distinct 
impression that Wallis was pulverizing Hobbes from the beginning. Jesseph, in 
his detailed analysis of the debate, concludes simply that Wallis was right and 
Hobbes was wrong. Yet, if we use today's science as the standard of judgement 
(which I am not at all recommending), Hobbes's mechanically and physically 
oriented method of mathematical discovery was not so bad if we consider the 
past and present prevalence of physical models in mathematical work. 

The reason Wallis beat Hobbes was twofold. First, more people were listening 
to Wallis than Hobbes. Wallis not only had the ear of his colleagues in Oxford 
and abroad, but also of the Royal Society, if not directly, at least through his 
trusted friend, the secretary Henry Oldenburg. Even more importantly, Wallis 
trained the next generation of mathematicians himself, acclimating them to 


72 Oldenburg to Wallis, 15 Aug. 1671. CJW 3.486—-487. 
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his methods from the earliest part of their studies (see Chapter 5). We cannot 
emphasize this point enough, since when Newton went about getting himself 
acquainted with the current state of mathematical learning, Wallis was one of 
his first stops. John Wallis was the father-figure of English mathematics at that 
time and had a seminal influence on the progress of mathematics in England 
even if his mathematical legislated were eclipsed by others, be it Hobbes or 
anyone else. Further, Hobbes was religiously heterodox, which threw suspicion 
on everything he did (unless of course one was sympathetic to heterodoxy, a 
definite minority). In essence, Hobbes lost to Wallis because Wallis was the 
university and Hobbes was not. But the course of this chapter so far has shown 
that the significance of this fact is clearly not what Hobbes thought. Wallis's 
power was not an authority through which he merely legislated his terms 
against others, be it Hobbes or anyone else. As seen in Wallis's work in general, 
his approach was rather to create as wide a space as possible for multiple dis- 
courses. The remainder of the chapter will further illustrate this point. 


4 Imaginary Numbers 


In Arithmetica Infinitorum, Wallis set out to push beyond current mathemati- 
cal knowledge by translating geometric problems into pure arithmetic, ma- 
nipulating the numbers according to the rules of arithmetic, and discovering 
a solution in arithmetic terms. His advocacy of such pure arithmetic, however, 
was found to be a little less pure than his rhetoric, since it was necessary for 
him at critical junctures to revert to his geometrical Vorlage. His procedure 
in Arithmetica Infinitorum did not prove geometry and arithmetic so much as 
incommensurable discourses, as it showed their parallel description of figures 
in space. When Wallis approaches the subject of imaginary numbers, his task is 
the reverse of that in Arithmetica Infinitorum. Here he uses geometry in order 
to rescue an arithmetical puzzle from neglect, if not rejection. 

Although Wallis explicitly discusses the nature of imaginary numbers in 
Chapters 66—69 of his Treatise of Algebra, clearly headed “Of Negative Squares 
and the Imaginary Roots in Algebra" his own account seems to have received 
only slight treatment.” At first, Wallis does not begin his discussion with 


73 Wallis, Treatise of Algebra, 264—73. Helena Pycior discusses Wallis's view on imaginaries 
in her book Symbols, Impossible Numbers, and Geometric Entanglements: British Algebra 
Through the Commentaries on Newton’s ‘Universal Arithmetick' (Cambridge: Cambridge 
University Press, 1997), 1072, but seems for some reason to have ignored Wallis's most 
explicit exposition of his views on the matter. Barry Mazur has noticed Wallis's clever 
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FIGURE 8.8 From Treatise of Algebra (OM 2.287) 


imaginary roots, but steps back to discuss the nature of negative numbers. He 
gives a physical application of the concept of negation through the advance 
and retreat of a person walking along a line. The negative number makes per- 
fect sense in the case where the retreat exceeds the advance. Wallis then makes 
the transition, perhaps the point which needs further argument on his part, 
when he says, “Now what is admitted in Lines, must on the same Reason, be 
allowed in Plains also."^ Wallis then moves to an example of land gained and 
lost by the advance and retreat of the sea, reminiscent of his 1666 essay to 
the Royal Society on the flux and reflux of the sea. The area of land lost in the 
case where the sea overtakes more land than it exposes is a negative quantity. 
He then argues that it is perfectly reasonable to want the length of the sides 
of such a negative area, leading us to the negative root, or so called imaginary 
number (see Fig. 8.8).75 Wallis does not explore what it might mean to find the 
side of a non-existent piece of dry land, but assumes that the example speaks 
for itself. 

He uses the expression "Mean Proportional between a Positive and Negative 
Number” to describe the square root of the negative number. Wallis gives very 
little in the way of explanation, only “this as to Algebraic consideration, is the 


innovation. Imagining Numbers: (Particularly the Square Root of Minus Fifteen) (London / 
New York: Allen Lane / Penguin, 2003), 204. 

74 Wallis, Treatise of Algebra, 265. 

75 Some of the diagrams reproduced here did not appear in the original English edition of 
his Treatise of Algebra (1685), but were only added in the Latin edition of 1693-99. They 
were added simply to aid his exposition and do not represent any development or signifi- 
cant change between the English and Latin editions. 
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true notion of such Imaginary Root, V-be 76 In his previous example of the 
sea, he does his best to give a conceptual definition of the imaginary root. In 
these last sentences, Wallis moves away from the conceptual problem and sim- 
ply declares that the mean proportional is the definition of the imaginary root. 
He helps us to accept it at a conceptual level, but in the end insists that it has 
a mathematical definition, whether we are able to wrap our minds around it 
or not. 

After this introductory explanation and definition, Wallis moves to a series 
of geometrical examples which attempt to set the reader at ease about the im- 
possibility of such numbers. In his first example, Wallis gives a case where the 
negative root appears as a mean proportional in geometry, and is visible on 
paper, though is mathematically problematic. Supplying a step that Wallis as- 
sumes, he begins his illustration from a simple construction and theorem of 
Euclid (Elements, Book 111, Prop. 36). Here, Euclid proves that DB? = AD-CD. 
Or, in other terms, DB is the mean proportional of AD and CD (see Fig. 8.9; 
AB in his diagram in Fig 8.10). Now, Wallis returns to the beginning of his dis- 
cussion where he described the nature of negatives as an advance and retreat 
on a line and takes A as his starting point (see Fig. 810). As a result, CD (from 
Euclid's theorem drawn out in Fig. 8.9) becomes negative, yielding the imagi- 
nary, DB = v-AD-CD. A geometrical representation is capable of expressing, 
without contradiction, an algebraic impossibility. 

Wallis advances a step farther in his second example where he argues in 
the other direction. Here, he suggests a figure, but with impossible dimensions 
given the proportions of the lines in the figure. The figure, which is impossible 
to draw, can be imagined using Fig. 8.11. The original problem, which yields an 
imaginary number, is produced by demanding that the right-triangle PBC have 


A 
B 
C 
D 
FIGURE 8.9 From Euclid's Elements, FIGURE 8.10 From Treatise of Algebra 
Book 111, Prop. 36 (OM 2.288) 


76 Wallis, Treatise of Algebra, 266. 
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its base on AC with angle PBC as a right angle. Naturally this is algebraically 
unresolvable as well since one of the legs would be longer than the hypote- 
nuse, yielding an obvious imaginary root when the Pythagorean theorem is 
applied. Then, and this is his key move, Wallis alters the drawing, bending and 
transforming it into a geometrically possible situation, so that the geometrical 
construction fits the given dimensions (as expressed by the dashed lines of 
Fig. 8.11). The result is an algebraically possible situation at the expense of the 
original geometric construction. But the drawing is not so altered that its origi- 
nal is completely lost. The shift of one point in the diagram which removes 
the imaginary root leaves the original point “just under it" (8).77 The original 
construction would have presented an impossible situation, but the slight ad- 
justment to the drawing shows *how it may be qualified, so as to become pos- 
sible" Wallis will elaborate on just how this is helpful a little farther on. At 
the moment he simply wishes to introduce these manipulations as a means 
of conceiving of the imaginary roots that often result in quadratic functions. 
Subsequent examples are little more than variations on a theme with one 
exception: on the next page, Wallis uses a similar example where, given a sim- 
ple geometric construction, if a particular line in the construction reaches or 
exceeds a certain length, an imaginary root will result in attempting to solve for 
the length of another part of the diagram related to this line. In the previous 
examples, he simply extended the line or altered certain proportions of the di- 
agram to accommodate the line. In this new example, he extends the line into 
the third dimension, stretching a circle into a cylinder (see Fig. 8.12). Wallis 
ventures even to give a quantitative measure to the imaginary roots' distance 
from reality. Of the height of the cylinder TP, he says, “And the square of TP, 


77; Wallis, Treatise of Algebra, 269. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


212 CHAPTER 8 


FIGURE 8.12 
A. c oL From Treatise of Algebra (OM 2.293) 


the measure of the impossibility."? In the previous example he worked within 
the two-dimensional space of the problem as it was given; in this example he 
borrowed a third. The notion is that imaginary roots, although algebraically 
impossible or meaningless, through geometry are able to be understood as 
being more or less distant from reality, and therefore not entirely without 
meaning or even use. 

The point is that the imaginary in algebra is not represented in geometry by 
freaks of nature, geometric illusions, or sheer impossibilities that have no pos- 
sible representation. Rather, it is a simple process of analogical demonstration 
where he invites the reader to apply the motion from an impossible geometri- 
cal case, through its transformation to a possible one, to the algebraic case— 
from the impossible to the possible, from the imaginary to the real and back 
again. In Wallis’s words, “In all which, (and others like,) the Solution amounts 
to this; that the case proposed, as to the rigor of it, is impossible: But with such 
mitigations, it may be thus and thus constructed." The “mitigations” used 
to change an impossible set of geometrical constraints into a possible one 
is analogous to the mitigations we ought to allow in changing the imaginary 
root into a real one. Although we end up with a somewhat unsatisfying result, 
that is, a solution for a question different than the one initially posed (which 
contained the imaginary root), we may at least “shew the measure of the im- 
possibility; which if removed, the case will become possible.” Wallis was not 
bothered that the meaningfulness of this measure might be empty. “And thus 
considered, the whole Impossibility in Lateral Equations, amounts but to the 
Imagining a Negative Quantity. And in Quadratick Equations, the Root of a 
negative Quantity; or a Mean-Proportional between a Positive and a Negative 


78 Wallis, Treatise of Algebra, 270. The measure of impossibility in Fig. 8.1 would then be the 
distance between the point B in the resolved diagram and its projection onto AC, f. 
79 Wallis, Treatise of Algebra, 272. 
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Quantity."9? In this moment, he was more interested in the conceptual prob- 
lem (i.e. the *imagining"), not the details of a mathematics of imaginaries. 

In the process of these arguments, Wallis is not only attempting to persuade 
the reader of the acceptability of imaginary numbers in algebra, but is also 
presenting a mathematical, or better, a philosophical method which the reader 
is required to accept if he is to be persuaded by his examples. This method 
was based on the assumption that forms of representation, whether for real 
or abstract objects, were variable and interchangeable. The method which 
results is the employment of different discourses to triangulate on the entity 
(again, real, abstract, or “imaginary”) in a way that employs concepts and ex- 
pressions in a language which are more intuitively accessible in order to de- 
scribe scandalous objects which originate in another language. His procedure 
is not unlike his attempts to articulate the Trinity or the divine decrees. In fact, 
Wallis even said once that he was attempting to present imaginaries as "effable 
numbers’, a locution deriving from theological discourse about the incompre- 
hensibility of God.?! In those cases, he borrowed from a variety of discourses— 
whatever was convenient and best expressed some aspect of the concept in 
question—in order to give a fuller description, explanation, or even defense. 
The inaccessible and intangible was brought into the realm of rational possi- 
bility, though it suffered change along the way. The transformation is the 
converse of what happened in his quadrature of the circle in Arithemtica 
Infinitorum: there a geometrical problem was posed and answered with an arith- 
metic solution, and in imaginary numbers, the arithmetic query was resolved 
with geometry. 


5 The Angle of Contact 


Among the many perennial hard questions pursued by mathematicians, the 
nature of the angle of contact, also known as the horn angle for its shape (see 
angle EAC in Fig. 8.13), was another which Wallis set out to explain. He had 
squared the circle and also given an imaginative account of imaginary num- 
bers. The case of the angle of contact is another intellectual challenge which 
was resting in the boundary area of mathematical knowledge. It required the 
reconciliation of one's visual intuitions about the geometric figure and what 
could be shown by geometric argument. Wallis brings these two together 
while drawing together both modern and Scholastic discourses. Connecting 
the observations here with those made in previous sections helps to reveal a 


80 X Wallis, Treatise of Algebra, 273. 
81 Wallis, Treatise of Algebra, 316. 
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FIGURE 8.13 
From Euclid's Elements, Book 111, Prop. 16 
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consistent pattern in Wallis’s methods of ratiocination as well as some of his 
basic assumptions about the world and scientific discourse in general. 

Wallis's first extended reflection on the subject arose quite naturally in the 
course of his lectures on Euclid. The traditional locus of the problem arises in 
Book 111, Prop. 16, where Euclid himself only says that such an angle is “less 
than any acute rectilinear angle.”®? But from Proclus onwards discussion of 
the "horn angle" abounds. Among these, Peletier, in his 1557 edition of the 
Elements, argued that the angle of contact had no quantity. Clavius, answering 
Peletier directly in his own edition of 1607, insisted that it does have a quantity.9? 
Wallis spent eight of his lectures covering the topic, the longest running dis- 
cussion in all of his geometrical lectures, and also added further discussion at 
the end of those lectures which was probably not part of them.84 This material 
was brought together to form his treatise Angula Contactus, which appeared 
in print in 1656 along with Arithmetica Infinitorum. As explained above, De 
Sectionibus Conicis is a natural companion to Arithmetica Infinitorum, but it 
may be less obvious why Angula Contactus preceded both of these in the same 
volume. The decision makes sense if we understand something of the nature of 
the debate between Peletier and Clavius on the angle of contact. 

Wallis argues that the quantity of the angle of contact is zero, or nothing, 
the position held by Peletier. He approaches the problem from many angles, 
though three examples will suffice for the moment. In one instance, Peletier 
had compared an infinitely subdivided rectilinear angle to the angle of con- 
tact, arguing that the angle of contact is still yet smaller, so it must therefore 
be of no quantity, thus not an angle. Wallis provides Clavius's response, saying 
that the comparison is faulty because the magnitudes of the two angles are of 


82 Euclid, Euclid: The Thirteen Books of the Elements, 2nd edn., 3 vols., 3 vols., ed. T. L. Heath 
(Cambridge: Cambridge University Press), 38. 

83 See Heath's comments in Euclid: The Thirteen Books of the Elements, 1.31-42. 

84 The lectures went from 20 Nov.—11 Dec. 1652. Bodl. MS Don.d.45, 55-70. Insertions appear 
throughout the text, often indicated by sigla which direct the reader to elaborations at 
the end. 
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different kinds (genera). For this reason they are not able to even be compared. 
Wallis affirms that heterogeneous things are not proportional, but all sorts of 
angles, rectilinear or curvilinear, are homogeneous, contrary to Clavius. To 
prove this Wallis turns Clavius against himself by employing an example which 
Clavius brought in from Proclus to illustrate "Definition 5" of Euclid's Elements, 
Book v. From this Wallis shows that there is a rectilinear angle equal to a cur- 
vilinear; to admit this is to admit the homogeneity of these angles, and thus 
their proportionality. Wallis continues on this point, taking it as a central point 
to arguments regarding the angle of contact.®° In a second case, Wallis begins 
with the premise that the angle of contact for other conic sections are simi- 
lar to the case of the circle, including a quotation from Clavius to show that 
Clavius accepts the similarity. Wallis then moves on to describe the behavior of 
light reflected in a parabolic mirror, namely, that the angle of incidence equals 
the angle of reflection. He notes that this is proved by Vitellio in his Optics 
from Apollonius. Wallis observes that here, the angles of incidence and reflec- 
tion (which are measured from the line perpendicular to the tangent) are not 
as important as their respective complementary angles. And, the proof of the 
law does not work unless one accepts the position that "the equality of angles 
with the tangent line bears also the equality of the angles to the mirror"?6 An 
assumption of the nullity of the angle of contact is built into the proof and 
additionally, though Wallis does not draw attention to it, experience proves it 
to be the case. 

On the whole, the major problem, in Wallis's mind, with Clavius's argument 
is not so much that Clavius thinks rectilinear and curvilinear angles are het- 
erogeneous, but that the curvilinear angle becomes heterogeneous by virtue of 
being so small. That is, when Clavius is speaking of heterogeneity it is not for 
the qualitative difference between curves and straight lines, but because the 
angle of contact is so small that no multiplication of it will ever make it equal 
to a right angle. The impossibility of such a multiplication must mean that the 
angle of contact is heterogeneous to any rectilinear angle.9^ Wallis disagrees. 
The angle does not vanish into incommensurability, but vanishes into nothing. 
This fact is essential for the success of the method of exhaustions. If the differ- 
ence between the inscribed or circumscribed polygons is not taken to vanish 
to zero as the number of divisions rises to infinity, then they will never suc- 
ceed in the quadrature of a curved figure. The same rule applies in the case of 


85 To show that the angle of contact is homogeneous with rectilinear angles is “to deny 
the only foundation upon which Clavius builds his opinion." Wallis, Due Correction for 
Mr. Hobbes; or Schoole Discipline, for Not Saying His Lessons Right. In Answer to His Six 
Lessons, Directed to the Professors of Mathematics, 37. 

86 John Wallis, Opera Mathematica, 3 vols. (Oxford, 1693-99), 2.629. 

87 John Wallis, A Defense of the Treatise of the Angle of Contact (London, 1684), 74. 
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infinitesimals, as found in the methods of Cavalieri and Torricelli which form 
the basis of Wallis's De Sectionibus Conicis and Arithmetica Infinitorum. Thus, by 
its inclusion with these two works, Angula Contactus serves as a mathematical- 
philosophical preparative.98 

Outside of this discussion, Wallis did not write at length on the precarious 
philosophical status of the “indivisible”, that geometrical object that has a zero 
dimension. Malet and Panza have looked over Wallis's mathematics, especially 
the Arithmetica Infinitorum, and also the Angle of Contact, and did not find 
Wallis at any point concerned with the issue.®9 As they show, and others have 
acknowledged, Wallis's “indivisible” is what has been called an “infinitesimal”, 
a geometrical object that has breadth, however small one desires, even as 1/00. 
For this reason it is appropriate that Stedall entitled her translation of Wallis 
The Arithmetic of Infinitesimals. It captures the way Wallis handled what he 
called "indivisibles"9? Wallis's use of it was entirely pragmatic and he was un- 
hindered by the traditional objections to it. Wallis says a little more, on a simi- 
larly difficult matter, with respect to the angle of contact. 

Although many of Wallis's contemporaries would have been satisfied with 
his arguments on the angle of contact, he was not unaware of the conceptual 
and intuitive difficulty of the matter. Look at Fig. 814 where it surely seems 
that the smaller circle forms a greater angle, AD, with PA than the larger circle 
AE. Are we to believe that both of these angles are equal and zero? "Which 
because it looks like a Paradox, and some Objections have been made to it, 
I had thought in this place, to have said somewhat for the further clearing of 
it?! So, in an appendix to his Treatise of Algebra, entitled, A Defense of the 
Treatise of the Angle of Contact, he adds a summary of what he said previous- 
ly, his reply to Vincent Leotaud on this subject, and then a unique attempt 
to come to grips with the intuitive difficulty in imagining that the angle of 
contact is zero. Wallis's uncommon approach in this instance was to explain 
the most current mathematical ideas in Scholastic terms, which resulted in a 
conceptual grasp of a new mathematics which had now left such conceptual 
moorings and had begun to travel on its own. 


88 Wallis, Treatise of Algebra, 285. 

89 Antoni Malet and Marco Panza, "Wallis on Indivisibles" in Seventeenth-Century 
Indivisibles Revisited, vol. 49, ed. Vincent Jullien, Science Networks. Historical Studies 
(Basel: Birkhauser, 2015), 308, 310, 314-15, 343. 

go However, Wallis himself, when speaking of the book, used the English “Arithmetick of 
Infinites" (CJW 3.94). Some preference may be given to this translation, if not for Wallis's 
own approval of it, but because it preserves an ambiguity that allows the "Infinite" to 
apply not only to the infinity of indivisible lines that make up a surface, but also the arith- 
metical infinite series which are essential to the book. 

91 Wallis, Treatise of Algebra, 285. 
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FIGURE 8.14 
From Treatise of Algebra (OM 2.612) 


In answer to the question how a curved line ever "flies off" the tangent line, 
Wallis answers, by "flexion" not "fraction" (breaking at an angle, the common 
sense notion).?? The curvity of the circles in Fig. 814 is identical in both cases 
with respect to quality, though different with respect to quantity. Magnitude, 
or quantity (manifested as line, surface, and solid), as the accepted subject of 
geometry, may be examined according to their "affections" and "principles"— 
which, according to Wallis, is the usual line of inquiry for speculative sciences. 
So, in geometry one ought equally to be interested in the properties (accidents) 
of geometrical objects, and the nature (principles) from which such properties 
proceed. Although the geometer is only interested in magnitudes or quanti- 
ties, he devolves upon figure, angle, position, equality, and similitude, which 
in scholastic language amounts not only to quantity, but also quality, relation, 
situation, and the other categories. For Wallis, the terms fall out as follows: 


Quality: Form and Figure (as a species): straight, crooked, plain, concave, 
convex, round, square, triangular, spherical, conical, cubical; Also, pro- 
portion and position as "the chief constituents of figure." 

Relation: equal, unequal, like, unlike. 

Situation: (as applied to angles) right, oblique, acute, obtuse, erect, slop- 
ing, inclining, reclining, declining. 


One should not miss an important irony here: Wallis construes mathemat- 
ics as a science of quantities, not substances. All of the qualities are being 


92  Jesseph argues that Wallis surreptitiously borrowed these concepts from Hobbes and 
used them in his 1684 Defense. This may be true, however, I believe it is more likely that 
Wallis is borrowing from an earlier source, as I will argue below, and the similarity with 
Hobbes is an accidental feature of Hobbes's own alliances on this issue (Squaring the 
circle, 168-72). 
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predicated on these quantities, not substances, which are the proper subjects 
of predication in Aristotelian logic. This means that Wallis is following the 
Thomist tradition of giving a certain measure of priority to quantity, which 
follows directly after substance in the Aristotelian order of the categories. This 
isa crucial standpoint for the defense of the Roman Catholic Eucharist, which 
requires a basis for the predication of the accidents of bread and wine (which 
do not change) through the process of a substantial change. Thomas Aquinas 
solves the problem by making quantity a subject of predication, which re- 
mains invariant during the process of Transubstantiation, leaving substance 
free to make the switch without harm to the appearance of the elements. In 
Wallis's argument regarding geometry above, it is not substances which are 
regarded as the object of predication, but with Thomas, quantity. 

Next, he describes what he means by "composition of magnitudes." This is 
not a mere addition or multiplication of the quantity of a geometrical object, 
but a transformation whereby the object gains a new dimension so that the 
final product is an object heterogeneous with that which existed before the 
composition. So, a surface may be composed by adding breadth to a line. “Now, 
as to such composition of Magnitudes; though, as to some kinds of them, there 
may be a stint in nature, beyond which they cannot proceed; yet as to their 
Mathematical Consideration, (which considers them abstractly from matter, 
only as so many Rations compounded,) we are not limited."?? Wallis had ex- 
plored the mathematical and mechanical properties of the composition of 
magnitudes in his earlier work, Mechanica, published in 1670-71. There, in a 
less abstract way, they show for instance (in a simple case) how a projectile 
(excepting air resistance) moves in a parabolic arch. Isaac Barrow published 
his Lectiones Geometricae in the same year, developing in the first two lectures 
his concept of the "generation of magnitudes", which functioned in the same 
way.?^ No less, Isaac Newton was also at the same time revising his unpub- 
lished, yet more developed theory of fluxions. All of this is to say that Wallis 
was merely introducing some of the most current mathematical developments 
as a means to understanding the intuitive and conceptual difficulty many had 
with the angle of contact, yet with a minimal amount of mathematics.?5 The 
composition of magnitudes is important here because a description of curves, 
or analogously, curvilinear motion, is achieved by such composition. Wallis, 


93 Wallis, A Defense of the Treatise of the Angle of Contact, 94. 

94 Isaac Barrow, Lectiones geometrice: in quibus, presertim, generalia curvarum linearum 
symptomata declarantur (London: William Godbid, 1670). 

95 That Wallis had such mathematics in mind is made clear in Ch. 7 of the Defense, “On the 
composition of motions." 
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Barrow, Newton, and others (including Hobbes and Roberval) all understood 
that the key to unraveling the mathematical mysteries of curves laid in under- 
standing them as a composite of simpler motions. 

Wallis takes this insight to a conceptual level, coining the term "inceptives of 
magnitude."6 "There are some things, which tho, as to some kind of Magnitude, 
they are nothing; yet are in the next possibility of being somewhat."?? Like 
the logical distinction between intensive and extensive weight, the intensive 
weight (density) describes a quality of an object that ultimately has bear- 
ing on the magnitude of the object's weight, but a quality as such is not ex- 
pressed. "Angle is not distance: (like as, in motion, Celerity is not Length:) But 
is Inceptive of distance; shewing the degree of Divarication, Declination, or 
Declivity"?? The inceptive of magnitude (also named by Wallis “inchoative of 
magnitude") describes a property of a curve which is not evident in the instant 
or at the point that it touches a tangent line, but nevertheless helps describe 
the curvity of the curved line. It is a way of describing how the curved line “flies 
off" the tangent line while at the same time exhibiting no such property at the 
point of contact. 

Now, the intensive magnitude of a line, that is, its degree of curvity does 
have its own measure or magnitude. "I say further, (in pursuance hereof) That 
Deflection (whereby a Curve-line departs from its Tangent, and which is com- 
monly called the Angle of Contact) is not Angle, or Declination; (like as, in mo- 
tion, Acceleration is not Celerity:) But is Inceptive of Declination; shewing the 
degree of Curvity: That is, at what rate, or in what proportion, it flies off from 
Rectitude, or varies from that direction which it had at the Point of Contact."9?? 
So, this magnitude is heterogeneous with the magnitude of an angle; they are 
of different kinds and cannot be compared. The intuition which Clavius fol- 
lows points to the apparent qualitative difference, for instance, between the 
larger and smaller circle tangent to a line (Fig. 8.14). Wallis turns the issue of 
quality in his favor by identifying the qualitative difference as that between 
angle and curvity, so that the curvilinear angle is not really an angle at all. It 
sounds as if he has acquiesced to Clavius's position that these two angles are 
heterogeneous. Wallis addresses this observation explicitly. "And tho it [the 
angle of a semicircle to its base] have a magnitude of its own (which is no other 


96  Ihave notanywhere else found the term and Charles Hutton also attributes it to Wallis 
alone in Hutton, 1.628. Newton appears to follow Wallis in his Principia with his concept 
of “moment”. Guicciardini, Isaac Newton on Mathematical Certainty and Method, 224. 

97 Wallis, A Defense of the Treatise of the Angle of Contact, 95. 

98 Wallis, A Defense of the Treatise of the Angle of Contact, 97. 

99 Wallis, A Defense of the Treatise of the Angle of Contact, 97-98. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


220 CHAPTER 8 


but the degree of Curvity,) yet, as to the Magnitude of an Angle, it is nothing,”!©° 
For Wallis, this heterogeneity does not mean no comparison is possible, but 
that the value of the heterogeneous curvilinear angle is zero at the point of 
contact. As the following quote shows, if a point is removed from the end of a 
line, the line does not become shorter. 


And so to speak otherwise (as Clavius doth) is the same as to say, that 
the Circumference is part of a Circle, (but so small a part, as that it can 
by no Multiplication come to equal or exceed the whole,) and that the 
remaining Area, is but part of that Circle (not the whole of it;) where- 
as, in the common Language of Mathematicians, a Point is not part of 
a Line; nor is Line, part of a Surface; nor Surface, part of a Solid; nor 
Celerity (in motion) part of Length; nor Acceleration, part of Distance; 
nor Curvity, a part of Angle; but, each to such Magnitude respectively, as 
Nothing to Something. And are proved so to be; because they can by no 
Multiplication come to equal or exceed them.!?! 


To compare the "curvity" of a curved line with the angle of a rectilinear angle 
does not result in an invalid comparison of heterogeneous things, but rather, 
that of nothing to something. Wallis agrees, in a sense, with Clavius, that the 
two "angles" are heterogeneous, but he differs in the interpretation of that dif- 
ference. Speaking in a classical analogy (that is, proportion) Wallis says that 
the proportion of the magnitude of the curvilinear angle to the magnitude of 
a rectilinear angle is as o to 1.102 If Wallis had simply gone ahead with a math- 
ematical explanation, he might have introduced here the notion of instan- 
taneous speed in relation to acceleration, in the same way that Barrow used 
motion as a general analogy for understanding curved figures throughout his 
Lectiones Geometricae. But Wallis was attempting to start from more tradition- 
al philosophical terms, in order to communicate to an audience that was less 
convinced of such arguments, if not suspicious of the methods. The "inceptive 
of magnitude" has such a Scholastic feel, being a close derivative of "intensive 


ioo Wallis, A Defense of the Treatise of the Angle of Contact, 99. 

101 Wallis, A Defense of the Treatise of the Angle of Contact, 99. 

102 "Where, by the way we may observe a great difference between the proportion of Infinite 
to Finite; and, of Finite to Nothing. For 1/co, that which is a part infinitely small, may, 
by infinite Multiplication, equal the whole: But o/1, that which is Nothing, can by no 
Multiplication become equal to Something." Wallis, Treatise of Algebra, 99. Here again 
Wallis seems unconcerned with the difference between the classical indivisible and the 
modern infinitesimal. 
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magnitude’, and generated through creative manipulations of the established 
concepts of quantity and quality. 

Antoni Malet has argued that Wallis, both in his debates with Hobbes and 
in his Defense also helped to develop the concept of the infinitesimal (over 
against the classical indivisible), even though seventeenth century mathema- 
ticians continued to use the word indivisible for both.103 However, in this last 
quotation where Wallis argues against Clavius, he appears to have reverted to 
the classical notion of an indivisible, that is, points, lines, and planes which 
could never sum up to anything.!?^ Presumably, an infinitesimal line (as op- 
posed to an indivisible one) does in fact participate or take a share in the area 
of a figure. It is in this way that the methods of Cavalieri which Wallis em- 
ployed actually work. But Wallis did not need to head in this direction in order 
to make his point. He had argued it already in interpreting the heterogeneity 
of curvity to rectilinear angles, and then unnecessarily repeated the argument 
by arguing according to the heterogeneity of classical points, lines, and planes. 
This apparent contradiction can easily be rectified if we remember that Wallis 
was accustomed to approaching problems from a variety of discourses, and 
although he usually gives us a warning when he does so, he has not in this 
case. It may well be that Wallis is simply not self-conscious enough about the 
conceptual differences between infinitesimals and indivisibles—certainly 
the equivocal use of the word indivisible in the seventeenth century did not 
help—to make such an announcement to his readers. In any case, the argu- 
ment is directed toward readers who are sympathetic to Clavius's position, 
arguing from the basis of a classical position. 

What is most interesting about Wallis's later discussion of the angle of con- 
tact is that he thought such an elaboration (i.e. the inceptives of magnitude) 
was even possible. He never said anything to suggest that the modern mathe- 
matical notions upon which he based the Defense were in any way inaccessible 
to a Scholastical exposition. Although the explication required the invention 
of some terms and the need to stretch some established concepts, nevertheless 
he felt Scholastic resources were adequate to describe the new mathematics 
in an old way. The fact that Wallis even went down this road reveals to us his 
assumptions about the nature of world and how we attach descriptions to it. 
The angle of contact, like many other things he studied, was a part of the world 


103 Antoni Malet, “Barrow, Wallis, and the Remaking of Seventeenth Century Indivisibles,” 
Centaurus 39 (1997): 67-92. 

104 Malet's discussion of Wallis's Defense ends just before this quotation, so he does not ex- 
plain why Wallis, who otherwise consistently applies the notion of infinitesimal, has now 
decided to talk in terms of classical indivisibles. 
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which might be approximated in different terms. It was easiest, perhaps, to ap- 
proach it from the perspective of the new mathematics, but it was also acces- 
sible through the older philosophy, yet with some small alterations. 


6 Conclusion 


John Wallis lived in a period in the history of mathematics when the stan- 
dards of geometrical exposition which had been unchanged for centuries, if 
not millennia, were now forced to live alongside a host of other approaches 
and possible schemes of articulation and solution. Mathematicians were 
forced to confront the question of whether or not these new methods were 
not merely useful and reliable, but whether or not they were trustworthy in a 
deeper philosophical sense. Wallis approached this issue in mathematics in a 
manner similar to his handling of natural philosophy and theology. There, as 
in mathematics, the truth of the matter remains the same. Such truth is not 
always immediately accessible—whether that is the knowledge of God, of the 
nature of the vacuum, or of the quadrature of the circle—but may neverthe- 
less be articulated, however imperfectly and inadequately. Different discourses 
offer different ways of distinguishing and articulating the parts of a thing. Such 
discourses lend themselves more easily to one or another method of solving 
problems. In any event, if we have the same truth in view, such as the area of 
a circle, it is of little concern whether we talk about that in either arithmetic 
or geometric terms, or even a mixture of the two. Some features of the world 
are often not easily articulated in any of the available discourses, requiring us 
to stretch them, as in the case of imaginary numbers or the angle of contact. 

The most significant drawback to Walliss mathematical method is of the 
same kind as the weakness in his theological method. He referred to a thing 
back of his descriptions without acknowledging the fact that such a reference 
itself assumed a discourse. The 'area of a circle, as a mathematical problem, 
was proposed by Greek geometers, and thus the majority of Wallis's contempo- 
raries, as a certain kind of visual image. It is no wonder that some mathemati- 
cians were unsatisfied with his arithmetic definition. In one sense he had not 
solved the quadrature of the circle because, strictly speaking, the references of 
'area of a circle' and 


4 3X35577- 
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calculated to give a value for such an area, are not identical types; one gives a 
picture and the other a number (not to mention the fact that the latter contains 
atranscendental number, and thus is never ultimately specified). Mathematics 
sometimes works like Christian creeds, which point to things metaphysically 
distinct from the words which do the pointing. One creed may use different 
terms than another, yet are assumed to be referring to identical things across 
them; that is, within a given Christian tradition or lineage. Wallis's liberal tra- 
versing back and forth through these discourses ignored the fundamental mat- 
ter that mathematical problems are articulated in one discourse, and though 
they may be translated into another, a solution in the second discourse does 
not mean that one has necessarily solved the problem originally posed in the 
former. 

As a mathematician, John Wallis had a significant role in a transitional pe- 
riod in the history of mathematics which not only effected a change in how 
mathematical problems were posed and solved, but also what now counted as 
an answer. Wallis believed that mathematical demonstration was the quintes- 
sential form of argument, but it was a form of demonstration which he him- 
self took part in shaping. His use of the distinctions of reason provided him 
with a convenient philosophical ground for liberal expression and reasoning. 
But while such assumed authority infuriated many in the English intellectu- 
al community of his time, it was at the same time absolutely essential to the 
seventeenth-century developments in mathematics which are valued for their 
abiding utility. This small and seemingly insignificant piece of late-scholastic 
machinery provided some semblance of order and mediation between the 
classical pedant and the unrestrained free-thinker. Natural philosophical in- 
quiry demands, by definition, that the world have a say and Wallis's approach 
generated a productive dialogue with it where he was an equal partner. 

These questions, still much unresolved as to Wallis's thoughts about lan- 
guage, the world, and reference will now be drawn out in the next and final 
chapter. There we will look at Wallis's Institutiones Logicae (1687) with particu- 
lar interest in how Wallis navigated between the domains of logic traditionally 
conceived and the New Philosophy. The next chapter will also give attention to 
his Grammar (1653) where Wallis speaks more explicitly about language than 
in any other place. These two works went through more subsequent reprint- 
ings than any of his others and therefore offer some indication to the historian 
where to look for Wallis's greatest influence in the history of philosophy. 
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The Languages of Philosophy 


John Wallis never left England, and even within his homeland, his travels never 
extended beyond the bounds of necessity. Yet, despite his uncosmopolitan 
complacency, the many tongues of the known world converged in the Savilian 
professor's study in Oxford; not the spoken languages from around the world 
(though Wallis was proficient in enough of them), but the rising count of dis- 
courses about the world, threatening a new kind of Babel to the discipline of 
natural philosophy. Most notably the entire tradition of Aristotle was in danger 
of becoming a forgotten warehouse of abandoned goods, passed over for more 
fashionable wares. In all of this, Wallis appears to have been entirely unruffled, 
welcoming new ideas, sorting through their merits and liabilities, and perpetu- 
ating what he judged still to be useful among the old. Just how he decided that 
is the most interesting question. In the earlier chapters we witnessed Wallis 
in his early life gathering up many of these new paradigms, putting them to 
use according to a conglomeration of principles, but centered on an episte- 
mology and metaphysics which placed the burden of natural knowledge upon 
the back of language, carrying the load back and forth between the world and 
the observer, however imperfectly. The nature of language in Wallis's think- 
ing is discussed nowhere more explicitly than in his grammar of the English 
language, written in 1653, and in his lectures on logic, which were ultimately 
published in 1687. And though Wallis never wrote anything on the then popu- 
lar universal or philosophical languages, these subjects provide a natural op- 
portunity to place Wallis's understanding of the nature of language within the 
context of these projects. 


1 Logic 


For those familiar with the development of natural philosophy and mathemat- 
ics in seventeenth-century England, 1687 strikes one as a strange year to be 
publishing a logic textbook. Newton's Principia Mathematica, also published 
that year, is so much the icon of a radically new natural science that Russell 
and Whitehead attempted to cash in on its rhetorical significance with their 
own mathematical innovations (which ironically was a turn back towards 
logic). On the face of it, one would think that Wallis was either impervious to 
change, or was perhaps attempting to make a bold statement. In fact, neither 
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of these is true. Wallis was one of the select few capable of immediately grasp- 
ing the significance of Newton's magnum opus, and because the book was so 
inaccessible, there was barely an audience, let alone a wild following. Wallis's 
Institutiones Logicae, according to Wallis, had been lectured by him over the 
years and was only now being put into print. But why? There was certainly no 
lack of logic texts—long and short, difficult and simple, foreign and domestic. 
Nor was it Wallis's habit simply to publish everything he wrote or lectured, as 
was the case with his unpublished lectures on Euclid, a fitting parallel to his 
lectures on logic. In addition to these questions, it seems even more incongru- 
ous that Wallis should dedicate the little work to the Royal Society, an organi- 
zation more concerned for the New Philosophy, than the old. 

Wallis anticipates questions of this sort in the letter of dedication to the 
Royal Society. The problem, as Wallis sees it, is that university students have 
been treating their training in the principles of logic as a vain exercise, which 
“on their departure, are set aside with the academic robe, as if useless in the 
rest of life." Instead, Wallis believes that their academic training in logic is not 
an end in itself, but rather, the beginning of a lifetime of clear forceful reason- 
ing. His remarks here are very much in accord with what he said regarding 
mathematical study during his lectures on Euclid in the early 1650s. Logic, in all 
walks of life, brings order, clarity, solidity, and persuasion, as well as protecting 
against sophistry. Wallis's aim, therefore, is to make logic more accessible, “ac- 
commodated for common use’ as the subtitle of his book suggests, “to express 
all things, as far as can be allowed ... just as they occur in daily use”? It seems 
that logic was becoming less and less popular in the universities, not because 
the new mathematics or anything of that nature had replaced it, but because, 
as Chapter 7 explained, the rhetorical tradition was in vogue. In order to make 
the study of logic more appealing, Wallis eliminates the finer disputes of the 
discipline and attempts to show the applicability of logic into other areas be- 
sides logic. He does this, however, without totally rewriting logic, as say Ramus 
had done, who had similar aims. 


I continue to use the received formulas of speaking, and the customary 
terms of the art, although some of them were not originally very wisely 
brought in, though this is not so important that they should be changed. 
Since, in that case, the fear of confusion would be greater than a hope of 


1i ..atque tum demum, recedentibus, cum Toga Academica deponantur; quasi in reliquum vitae 
inutilia. OM 3(Misc).83. 

2 Inhuncigitur scopum intentus; omnia, quantum licuit, sic exponere conatus sum (quam simpli- 
cissime) prout in quotidiano usu occurrunt. OM 3(Misc).83-84. 
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utility (because different people would use the same words in different 
ways). Thus, I resolved rather that the terms should be set out in such a 
way that they bear their standard sense? 


This is the same argument at the center of Wallis's writings on calendar 
reform—that new confusion is worse than old errors.* 


11 Wallis's Tradition of Logic 

In his autobiography Wallis notes that while at Cambridge, in logic, he “was 
able to hold pace with those who were some years my Seniors; and had obtain'd 
the reputation of a good Disputant" and even thought he was among the best 
in the whole university? This was in part due to natural talent, but an ability 
that was not left to neglect. Wallis's logical declamations which were printed 
at various times, surviving from the years 1638-40, while at Emmanuel, give 
some indication of his studies. His Thesis Tertia quotes from the Jesuits Martin 
Smiglecki and Francisco Suarez, as well as Christoph Scheibler. These authors 
are a big step up from what was probably the favorite beginner's handbook in 
Cambridge by Franco Burgersdijk. There was certainly room to go into even 
greater depth, such as the Coimbrans or Toletus, the peak of logical writings, 
but whether or not Wallis made use of such materials cannot be determined 
with certainty. 

Wallis's Institutiones Logicae has a simple structure, following the form of 
basic manuals such as Keckermann, Burgersdijk, and Sanderson. These hand- 
books are so uniform it is almost impossible to determine whether Wallis was 
lecturing out of any of them in particular. He does make passing mention of 


3 Retineo tamen receptas loquendi formulas, solitaque artis vocabula: quorum utut aliqua forte 
non usque adeo commode fuerint primitus admissa, non tanti tamen est ut immutentur; cum 
major sit inde confusionis metus, (dum alii aliter eisdem vocibus utuntur, ) quam spes utilitatis: 
sic exponenda potius ratus, ut commodum sensum ferant. OM 3(Misc).84. 

4 SeeWallis'sletter to William Lloyd of 30 June 1699, reprinted in John Wallis, “An Extract of Two 
Letters, from Dr. John Wallis, (Professor of Geometry in Oxford.) The One to His Grace the 
Lord Arch-Bishop of Canterbury. The Other to the Lord Bishop of Worcester," Philosophical 
Transactions (1683-1775) 21, no. 257 (1699): 343-54. Wallis's first argument is against confu- 
sion. He does also give a strong anti-Roman Catholic argument as well, but this is not his 
first concern, contrary to what Robert Poole has argued. Time’s Alteration: Calender Reform in 
Early Modern England (London: UCL Press, 1998), 86. 

5 Christoph J. Scriba, ed., "The Autobiography of John Wallis, F. R. S" Notes and Records of the 
Royal Society of London 25 (1970): 28-29. 

6 Emmanuel College did not have any of the Coimbran commentaries, or Toletus on logic. 
Holdsworth, however, did have the Coimbran Dialectic, as well as Toletus and Zabarella on 
logic. As explained in Chapter 3, Wallis may have had access to Holdsworth's collection. 
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Sanderson as “the book in the hands of youth, which is familiar’, but only at 
the very end of his book, and without any kind of endorsement. Rather, the 
comment stands merely as a justification for Wallis's inclusion of a chapter on 
the "Topical Syllogism" which takes up ten percent of Sanderson's text. Wallis 
questions whether it even belongs in a logic text at all (which will be discussed 
further below). Ashworth gives ample manuscript evidence that Sanderson 
was indeed to hand for many Oxford students. In 1704, Thomas Heywood, of 
St. John's College, Oxford even suggested Wallis's logic (among others) could 
be used as commentary on Sanderson.” But Wallis's structure and contents 
seem to take bits from many places, in the end quietly distilling out what he 
judged to be of most immediate relevance to his students. 

Some of the discontinuities between Wallis's work and other similar books 
were a result of Wallis's disagreement with wider opinion on certain points 
within the discipline of logic alone. Although the Institutiones Logicae rarely 
take on matters of debate, the one which stands out is his opinion that the 
terms universal, singular, particular, and individual are often used inappropri- 
ately, which has significance, he argues, for the progress of even some of the 
most basic syllogisms. This matter was the topic of his thesis of 1638, “A singular 
proposition, in syllogistic form, always has the force of a universal" As Wallis 
explains briefly in his chapter, “On the Quantity of a Proposition: Universal 
and Particular" in the context of syllogisms, a singular, that is, an individual, 
should not be treated as a particular (understood as a part), but as a universal. 
With respect to predication, the term particular is not a part of a subject, but 
an individual (rather than a universal) being predicated.8 But even though he 
devoted a whole essay to it while at Cambridge, in his logic text it only takes 
up a paragraph. He still wishes to keep such matters in the background. Wallis 
thinks this reading is more in line with Aristotle's doctrine, contrary to some of 
the more recent logicians, the novatores, or “innovators”. In his dedicatory let- 
ter at the front of the book, Wallis was intent on distancing himself from them 


7 Robert Sanderson, Logicae artis compendium, introd. by E. J. Ashworth, Instrumenta 
Rationis: Sources for the History of Logic in the Modern Age (Bologna: Cooperativa Libraria 
Universitaria Editrice Bologna, 1985), xiv-xvi. 

8 "One ought to distinguish between particular terms and particular propositions. So that a 
universalterm (or common term, as man) is able to be the subject of a particular proposition." 
Sed distinguendum erat inter 'particularem terminum' et particularem propositionem: / Atque 
ut ‘terminus Universalis’ (seu vox communis, ut ‘Homo’) potest esse Subjectum ‘particularis 
propositionis, (cum scilicet praedicatio est ‘partialis’ de 'universali' subjecto, ut Aliqui homines 
sunt virtute praediti*) sic de ‘Singulari’ subjecto potest esse ‘Universalis’ propositio (cum praedi- 
catio est totalis’; ut ‘Sol sua luce splendet") nec quidem alia potest esse quam Universalis, cum 
non sit locus ‘partiali’ praedicationi do Subjecto Tndividuo: At which point Wallis directs the 
reader to his second thesis (1639), appended to his Logic. OM 3(Misc).161. 
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in his own deviations from the norm of logic. The name itself does not point to 
any specific location or school of thought, but was a general term referring to a 
certain body of late scholastics. 

And indeed, Wallis's Institutiones Logicae is quite the norm in its overall 
structure and accomplishments. The book is divided into three parts, ordered 
as the three operations of the intellect, following Aristotle. The first is at the 
level of terms and definitions of the words used in discourse. The second fol- 
lows the construction and parts of propositions or sentences, and the third 
deals with discourse or argument. Our interest in this book is that he altered 
the attitude towards logic, without throwing it out altogether. He accommo- 
dated logic not just for common use, but for use by a progressive academic 
who might have taken logic as out of fashion, if not useless. At a historical and 
philosophical level, it serves as the most fitting conclusion to a study of all the 
sciences in Wallis's career that might fall under the heading of Aóyoc. 


1.2 The Nature and Definition of Logic 

The very nature of logic was itself a matter of debate. On the one side were the 
Scholastics and Coimbrans who believed that logic was knowledge (scientia), 
and on the other were some of the late scholastics and the most of the later 
handbook writers of Wallis's era who treated logic as an art (ars) or habitus 
instrumentalis. One should avoid attempting to translate this into a modern 
question of whether logic belongs in the Arts or Sciences faculty of the univer- 
sity, because what constituted art in the medieval and early-modern period, 
today would be considered science. Rather, a division between knowledge ver- 
sus skill would be more appropriate. Do we say then with the Coimbrans that, 
"unless dialectic is true knowledge, then no firm knowledge is able to exist"?? 
Or do we follow Burgersdijk's opening declaration that "logic is the art of con- 
structing instruments for guiding the intellect into knowledge of things"?!o 


9 Nisi Dialectica sit vera scientia, nulla firma scientia esse potest. Commentarii Collegii 
Conimbricensis Societatis Jesu in universam dialecticam (Cologne: Bernard Williams, 1611), 
col. 36. The Coimbrans prefer the term dialectic to logic, arguing that logic is never used 
as a substantive in Greek authors (ibid., col. 26). Suarez, on the other hand is a bit more 
conciliatory, describing logic on analogy to medicine. Medicine, he says, is practical, 
though with a speculative side; Logic is primarily speculative, though with a practical 
side (MD 44.13.54). 

10 Logica est ars conficiens instrumenta, iisque intellectum dirigens in cognitione rerum. 
Franco Burgersdijk, Institutionum logicarum libri duo. Ad juventutem Cantabrigiensem. 
(Cambridge, 1680), 1. This follows Zabarella who says, Tota tractatio logica est de secundis 
notionibus, heu autem opus nostrum sunt, et arbitratu nostro esse, ac non esse possunt: non 
sunt igitur res necessariae, sed contingentes, itaque sub scientiam non cadunt, quum scien- 
tia sit rerum tantummodo necessarium, ut dictum est.; the second notion referred to above 
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Wallis takes the latter route. "Logic is the art (or skill) of ratiocination, (or of 
properly using reason.) It directs the mind (or intellect, in the due and proper 
use of reason; which is called argument or discourse"! His own position is 
predictable, not so much from the trend of his time, but because his whole 
philosophy demands that whenever the human subject talks about the world, 
human judgement must figure in at some point. To say that logic is knowledge 
simpliciter would bypass language altogether, which for Wallis is a necessary 
part of human knowledge of anything. The mind does not have direct access 
to things. 

Since Logic is an art, Wallis insists that it must be kept separate from Natural 
Philosophy and Metaphysics. It is for this reason that John Wallis, Savilian 
Professor of Geometry and Fellow of the Royal Society can say, 


As for the Four Elements, the Earth resting in the middle of the uni- 
verse, the motion of heavy bodies downwards and light bodies upwards, 
the number of the planets being seven, and other things, I speak as the 
Peripatetics were accustomed to speak. I am not concerned whether a 
hypothesis of theirs is held true in all respects (for that was a matter for 
debate in natural philosophy, not in logic), being satisfied that suitable 
examples of this are in the logicians, thus things are only as they are 
given.2 


So, for instance, when Wallis is explaining the post-predicaments of Aristotle, 
particularly motion, he notes they have six kinds: generation and corruption, 
augmentation and diminution, and alteration and fixity. Further, he gives 
Aristotle's definition of motion, without qualification. "Motion is an act of 
being in potentia, in so far as it is in potentia”! For Wallis, logic is a manner 
of speaking, an art of discourse, not necessarily entailing claims about the 
natural world. For this reason, Aristotle is of no less use. Throughout his book, 
Wallis avoids excursions into metaphysical topics, often making it explicit that 


is, hae secundae notiones non significant res prout sunt, sed prout à nobis mente concipiun- 
tur. Jacob Zabarella, Opera Logica (Basel, 1594), col. 7. 

11 Logica, est Ars (sive Peritia) Ratiocinandi, (seu commode utendi Ratione.) Mentem (seu 
Intellectum) dirigit, in debito commodoque usu Rationis. Quod Ratiocinium dicitur sive 
Discursus. OM 3(Misc).87. 

12 A Adeoque, de Quatuor Elementis; de Telluris Quiete, in Universi medio; de Gravium motu 
deorsum, Leviumque sursum; de Septenario Planetarum numero, alüsque; sic loquor, ut 
loqui solent Peripatetici: Non solicitus, an vera sit per omnia illorum Hypothesis, (de qua in 
Naturali Philosophia disputandum foret, non in Logica, ) contentus, haec apta esse in Logicis 
exempla, modo res ita sit ut perhibetur. OM 3(Misc).84. 

13 OM s(Misc)aio, 3. 
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he is doing so. But this is not merely to avoid conflicts between traditional 
Aristotelian doctrine and the New Philosophy, but only to simplify the subject. 
Returning to his stated goal of presenting a simple and more widely applicable 
logic textbook, he has automatically eliminated many of the wranglings for 
which logic was infamous. 


13 Terms and Definitions 

All Aristotelian logicians agree that the best form of definition is that which 
renders the true nature of a thing, its essence or being, to tell what a thing is. 
This is usually called the "perfect" or "essential" definition, in contrast with 
imperfect definitions which provide something less. Burgersdijk even offers six 
criteria which determine whether or not the definition is perfect in this sense.!4 
The imperfect definition may take a variety of forms, and arise for a variety of 
reasons. Sanderson is content to simply refer to them as "descriptions"!5 What 
most, or perhaps even all logicians seem to ignore is whether a perfect defini- 
tion is even possible. A typical example is ‘man is a rational animal’. This is 
complete because it is derived from the accepted genus and species of animal 
and rational, forms which, under the Aristotelian system of classification, are 
beyond question. 

Wallis, however, questions the possibility of such a definition, motivated by 
examples from mathematics and natural philosophy. In fact, Wallis does not 
even begin his discussion of "Definition and Description" with the traditional 
distinction of perfect and imperfect definitions (though he gestures to them). 
Instead, he says, "it is necessary (at least extremely practicable) to explicate or 
determine a term or the signification of the term or nature of the thing with 
more well known words.” Definition is from words to words, not words to 
things. Historically, Wallis seems to think the concept of definition or defining 
derives from Euclid, where definitions were given up front to avoid ambiguity 
or confusion, and natural philosophers attempt to imitate them. Interestingly, 
though, he notes that mathematicians have a greater liberty in making or 
adapting definitions than natural philosophers who are bound by the things 
about which they are seeking definitions. Wallis's assumption here is the im- 
portant principle at play in his arguments with Hobbes discussed in Chapter 
8 above. The world of mathematical things is an artificial one, not bound to 


14 Institutionum Logicarum, Book 11, Ch. 2. 

15 Artis compendium logicae, Part 1, Ch. 17. 

16 .. necessarium est (saltem apprime commodum,) eam sive significationem Vocis, sive 
Naturam Rei, notioribus verbis Explicare, atque Determinare. OM 3(Misc).118. 
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reality. Mathematicians are free to make what they like and then prove from 
those definitions whatever might follow. 

He illustrates the liberty mathematicians have in defining mathematical 
objects by giving several examples of definitions of triangles. Euclid defines 
a triangle as what is contained in three straight lines. This suffices for planar 
geometry, but Apollonius will define it differently for application in cones, and 
Theodosius for use in spherical geometry. In other instances, it is better to de- 
fine a triangle as what has three angles. The only rule Wallis wishes to give for 
definitions is that they be neither broader nor stricter than necessary, not only 
within the context of an author's use, but even for particular applications. 
This was a rule Wallis followed himself, as seen in his arguments in Arithmetica 
Infinitorum and also on the Trinity, and often drew criticism from those who 
thought definitions were not meant to be so ephemeral, but instead, founded 
more strictly and invariably on reality. 

Our intuitions suggest that even if we are willing to allow an artificiality to 
mathematical entities, it is harder to be so liberal with natural bodies. 


But in Natural Philosophy, for example, it is agreed upon after the fact that 
the term 'horse' denotes an animal that is usually called by that name. It 
is not so easy to determine what is absolutely and adequately necessary 
for the essence of the animal (which is not to be determined by our will, 
but is thus to be taken as it is discovered in the nature of things) and 
which properties result immediately and adequately from the essence.!® 


Since Wallis judiciously avoids as much of metaphysics as possible in his pre- 
sentation of logic, he does not consider at great length the relationship between 
the mind and the world and how knowledge is possible. He does, however, 
address the matter in the context of forms of argument—whether one may 
argue from essences—which will be dealt with below. What is important at 
this moment, is that Wallis allows for different rules of play in mathematics 
and natural philosophy. What counts as a definition differs from one discipline 
to another, though as he said, natural philosophy attempts to speak after the 
manner of mathematics. 


17; OM 3(Misc).119. 

18 Sed in Philosophia Naturali, verbi gratia, postquam convenit quod vox Equus, illud desig- 
nat Animal quod eo nomine vocari solet: non ita facile est determinatu, quid sit absolute et 
adaequate necessarium ad huius animalis Essentiam (quae non est arbitrio nostro determi- 
nanda, sed ita sumenda ut in rerum natura reperitur;) quaeque ab ea Essentia immediate et 
adaequate resultant Proprietates. OM 3(Misc).182. 
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Itis also worth noting that he said that natural philosophy does not admit of 
the will, although mathematics does. He preserves here the primary intuition 
that the world must have a say in knowledge about it. At the same time, how- 
ever, Wallis makes clear that natural philosophy still requires the observer's 
input. Or, more precisely, whatever term we might use for a thing in the world, 
it will inevitably not contain the entire nature of the thing in that term—we 
must decide, even if only by convention. So, for instance, as Wallis explains 
in his chapter, “On Same and Diverse" sugar might be considered as sweet or 
as white, but the sweetness and whiteness have no real difference since they 
arise from the same sugar. Sweet and white are a distinction with a foundation 
in the thing, or, inadequate concepts of a thing.!? Terms in natural philosophy 
are bound by that foundation, but will also result in a diversity of expression. 
In this way Wallis preserves the intuition that essences matter in natural phi- 
losophy, or atleast the nature of the thing, yet retains a liberty of language not 
unlike that he permitted in mathematics. 

Around 1668—69, a discussion began within the RoyalSociety concerning the 
laws of motion. Initially, the chief speakers were Christopher Wren, William 
Neile, Wallis, and Christiaan Huygens.?? Wallis's own large work on the sub- 
ject, Mechanica, came out in three parts in the years 1669—1671.?! Although this 
book has not received as much attention in the history of mathematics and 
dynamics as Newton's Principia, it most certainly deserves a central place in 
the history of mathematical physics in the late seventeenth century. In Part 1, 
Wallis clearly laid out a mathematical account of statics and dynamics. Here 
Wallis deals with the topics of acceleration and the composition of motions, 
so important for everything from machines to celestial mechanics. Part I1 is 
an interesting treatise on the center of gravity, which is important mathemati- 
cally since a solution to that problem is only a small step from the solution to 
the problem of areas under curves and other related problems.?? Part 111 deals 


19 OM 3(Misc).118. Wallis explains the Suarezian inadequate concepts in Part 1, Ch. xx11, On 
the Same and the Different. 

20 John Wallis and Christopher Wren, “A Summary Account of the General Laws of Motion 
by Dr. John Wallis, and Dr. Christopher Wren,” Philosophical Transactions (1665-78) 3, 
no. 43 (1668): 864—68. Christiaan Huygens, “A Summary Account of the Laws of Motion 
by Mr. Christian Hugens in a Letter to the R. Society, and Since Printed in French in the 
Journal Des Scavans of March 18, 1669. St. N,’ Philosophical Transactions (1665-78) 4, no. 46 
(1668): 925-28. Neile's theory was presented to the Royal Society on 29 April 1669. Thomas 
Birch, The History of the Royal Society of London (London, 1756-57), 2.361. Wallis and 
Oldenburg discussed Neile in several letters, from 8 May to 19 June 1669 (CJW 3471-220). 

21 John Wallis, Mechanica; Sive, De Motu, Tractatus Geometricus (London, 1670-71). 

22 As far as I can tell, this has been completely ignored in Carl I. Boyer, The History of the 
Calculus and Its Conceptual Development (New York: Dover, 1959) and Derek Thomas 
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with practical mechanical problems. The impossibility of giving a comprehen- 
sive treatment of this work in the present context should not be taken as a 
denial of its significance. Wallis was indeed at the forefront of discussions of 
mathematical physics, so his opinion on such matters is worth consideration. 

Consequently, on more than one occasion, Oldenburg asked Wallis to 
give his opinion of various theories, or even to review published works for 
the Philosophical Transactions. Interestingly, Wallis was reluctant, pleading the 
usual excuse of business, but in a few letters reveals a more deep-seated ob- 
jection to commenting on the natural philosophical ideas of others. Writing 
to Oldenburg on 31 Dec. 1668, just before the first volume of Mechanica was 
published, he said, 


What that is which wee call springynesse; & what, Gravity: I do not deter- 
mine: but from those things, what ever they are, & from what ever cause 
they do proceed, I am to give account of the effects, I ascribe to them. 
The one (from what ever cause) is the principle of the motion of restitu- 
tion; & the other, of tendency downward. I know Des-Cartes & others do 
attempt to assign causes of both; but I have not yet seen any hypothesis, 
that doth fully satisfy my apprehensions; & therefore I do not, as to that, 
determine anything.?? 


It may seem here that Wallis simply has not made up his own mind, and is 
therefore suspending judgement for the moment; or, in fact, as the first chap- 
ter of his own publication on the subject testifies, that he was simply not 
interested.?* But his opinion was actually more decided. In another letter to 
Oldenburg, under pressure to review Leibniz's contribution to the subject, he 
comments, "As for Mr. Leibniz, I won't argue any more whether rest or motions 
is the cohesive principle, nor about the reconciliation of the opinions on this 
point of Messrs. Boyle and Leibniz or of either of these with that of Descartes. 
Indeed, in problems of physics the certainty of demonstration normal in 


Whiteside, "Patterns of Mathematical Thought in the Later Seventeenth Century," Archive 
for History of Exact Sciences 1 (1960): 189—388, classic accounts of the history of calculus. 

23 . Wallis to Oldenburg, 31 Dec. 1668. CJW 3.94. 

24 Quodnam sit, in consideratione Physica, Gravitatis principium; non hic inquirimus. Neque 
etiam, An Qualitas dici debeat, aut, Corporis Affectio; aut, quo alio nomine censeri par sit. 
Sive enim ab innata qualitate in ipso gravi corpore; sive à communi circumstantium vergen- 
tia ad centrum; sive ab electrica vel magnetica Terrae faculatate, quae gravia ad se alliciat; 
et effluviis suis, tanquam catenulis, attrahat; sive alias undecunque proveniat; (de quo non 
est ut hic moveamus litem:) sufficit, ut Gravitatis nomine, eam intelligamus, quam sensu 
deprehendimus, Vim deorsum movendi, tum ipsum Corpus grave, tum quae obstant minus 
efficacia impedimenta. OM 1.576. 
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mathematics is unattainable and so there is, in them, room for difference 
of opinion."25 

Wallis's Mechanica, as a strictly mathematical account of physics, suggests 
to us that for him, natural philosophy was about nature, but not primarily 
the natures of things; that is, he is content to do natural philosophy without 
metaphysics. The sort of speculation of Descartes and Leibniz on the natures 
of things is totally absent from Wallis's natural philosophical work. With all 
of Wallis's admitted liberty of expression in philosophy, here he was more 
interested in limiting himself to mathematical discourse. In the same letter to 
Oldenburg on Leibniz's theory Wallis writes, 


If the question is put, what is that we call matter, I say that is better known 
to the mind from the ordinary understanding which the mind itself de- 
velops from the use of that word [matter] in common speech, than can 
be explained by any definition; and I think the same of space, place, time 
and other simple ideas not to be expressed in a few words. For one may 
stick fast anywhere in the meaning of words and the ideas of elementary 
things, no less than in ideas common to all. For, as no conclusion or prop- 
osition can be proved, for those who concede no premises (as known 
a priori, or proved from what is already known) so for those who concede 
no word as understood from the beginning, nothing can be explained in 
words; and for those who concede no simple notions then may we not say 
that the simple concepts, time, space, matter, motion, etc. are no less ac- 
ceptable to the mind that apprehends them than the complex concepts: 
The whole is greater than its part; Equal quantities make equals, etc., to 
the mind that reasons??6 


Wallis was exceedingly cautious about going beyond the common conception 
of matter. In modern idiom, we might say that he was content to call it ‘stuff’. 
His argument is that this is one of our most basic terms; with what more basic 
notions could we hope to define it? Such speculation is circular and fruitless 
without more evidence. 


14 Arguments 

144 Syllogism 

The syllogism is the sine qua non of any logic textbook, even today. So while 
one may totally drop the Aristotelian categories which formed the first part of 


25 Wallis to Oldenburg, 6 Nov. 1671. CJW 3.521. Translation from CHO 8.341. 
26 CJW 3.521-522. Translation from CHO 8.343. 
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all medieval and nearly all early-modern texts, the syllogism always remains. 
It is the most fundamental form of argument, the way that two sentences con- 
nect together to rightly form a conclusion. In this respect, Wallis is no different 
than his predecessors and contemporaries. The only significant variation from 
the traditional classification and explanation of Aristotle's schema of syllo- 
gisms is his comments on singular and universal propositions discussed above. 

One further unique addition to the topic of syllogisms is a chapter which 
Wallis entitles, “On the Matter of Syllogisms”. The title is an awkward one, 
somewhat obscuring the fact that the chapter is concerned with the truth or 
falsity of the premises which compose an argument. So, the various syllogisms 
(contained in the "three figures") make up the form of an argument, and the 
premises the content or matter of a syllogism. Here, Wallis points out the well- 
known fact that though an argument may be valid its conclusion may be false. 
Ultimately, more will be resting, not on logical precision, but judgements about 
the premises. And these judgements are to be decided according to the vari- 
ous disciplines to which a proposition speaks—“in Natural Philosophy, from 
the principles of nature, or at any rate, Natural History; in Moral Philosophy, 
from principles of practice, or laws of Good and Evil; among Mathematicians, 
from their own principles; among metaphysicians, from their own"?" Wallis is 
not only taking some wind out of the logicians' sails, but also diverting atten- 
tion to other disciplines which would otherwise be considered less exact. In 
fact, "since it is not always granted to come to absolute certainty, one ought 
to be content with it that it is possible to have a degree of probability"? Thus, 
even the certainty of logical reasoning will not guarantee the certainty of the 
conclusions, since they rest upon the uncertainties of empirical investigation. 

Wallis shows that even the arguments that logicians take to be most certain 
and absolute, potissima, do not perform what they pretend, as for instance in 
the traditional scholastic style proof which shows that ‘Peter is risible? It is sup- 
posed here that risibility follows from rationality; Peter is rational, therefore he 
is risible. Wallis explains, however, that rationality is a feature of all of human- 
ity, so there is nothing unique in Peter which makes him risible. Making light 


27  lamvero Veritas aut Falsitas propositionum (ex quibus constat argumentum) judicanda est 
(praecipue) à Principiis istius Artis seu Scientiae ad quam potissimum spectat id de quo ar- 
guitur. Utpote, in Naturali Philosophia, ex Principiis Naturae; aut saltem Naturali Historia: 
In Philosophia Morali, à Principiis Praxeos, seu legibus Boni et Mali: In Mathematicis, à prin- 
cipiis suis: In Metaphysicis, ex suis ... Atque in aliis similiter. OM 3(Misc).179. 

28 . Etquoniam in his non semper ad absolutam Certitudinem pervenire datum sit: contento esse 
oportet eo qui haberi potest Probabilitas gradu: Adeoque pro Universali admittere, quod ut 
plurimum contingit, quodque merito expectemus; usque dum quidpiam de praesenti casu 
appareat in contrarium. OM 3(Misc).179. 
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of the argument, Wallis says, “it does not result immediately and adequately 
from his Petreity (as they love to say), but from his humanity, which is com- 
mon with him to other men."7? But even working from rationality, there is no 
proper cause, or causa per se from which risibility will derive sheerly from the 
essence of rationality, at least not in the immediate and adequate way which is 
normally assumed to be possible. 


1.4.2 Demonstration 
It seems ironic that a mathematician, one from whom we would assume the 
strictest argumentation, would be working so hard to undermine the accepted 
veracity of logical arguments. But Wallis is alerting his students to the fact that 
fallacious arguments are not just a matter of the traditional fallacies (about 
which Wallis spends relatively little time), but wash up from the sea of disci- 
plines which employ logical forms. The matter of syllogisms comes from many 
sciences, and an argument is just as much accountable to those disciplinary 
standards as it is to its logical rigor. In this way, Wallis is stealing away some 
of the logicians' pretense, a necessary task given his distaste for the empty 
logomachy of university disputations in his day (see Chapter 7). 

Nevertheless, he describes the proof tò Stott, a demonstration based on 
causes, as the best. 


But truly, whatever the case, this is to be held: that the most clear and 
evident method, as much of proving as of teaching (and which satisfies 
the mind best) is that by which it is shown that the thing becomes as 
it is through a true cause by which it is just as it is. Furthermore, it is 
better (insofar as it is able to be done conveniently) to use this method, 
as more scientific, not to acquiesce at first (even in a complete proof) 
until we have the matter affirmed and deduced from principles so certain 
and evident that the human mind is not able to legitimately doubt about 
them; and through principles that are so immediate, that they are cer- 
tainly not (atleast not required) to be proved through better known ideas 
than these; (they are the kind usually called xowat £vvotot, or, common 


29 Siper idem Medium probatum eatur Petrum esse risibilem; (eo quod omnis rationalis sit risi- 
bilis; at que Petrus rationalis; adeoque risibilis:) Admittent hanc Demonstrationem esse, sed 
non quam vocant Potissimam: quoniam non immediate et adaequate resultat à Petreitate 
sua (ut loqui amant) sed ab ipsius Humanitate; quae aliis cum eo hominibus communis est. 
OM 3(Misc).182 (et passim). 
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notions) or, from the propositions which had already been deduced from 
principles of this sort.?0 


He says that this is the sort of arguments employed by mathematicians. The 
postulates and axioms on which their proofs are based are among the simplest 
and least contentious principles, about which few are compelled to doubt. 

But this form of argument is of limited use—limited particularly to the dis- 
ciplines of mathematics and sometimes logic—where such premises are not 
in question. Problems arise when one attempts to apply tò Stott demonstra- 
tions to natural philosophy. Returning again to the proof potissima, so favored 
by the logicians, Wallis reminds us that the purported essential connection 
between, for instance, risibility and rationality simply cannot be specified 
a priori. These are questions of natural philosophy, and as such are empirical 
in nature. Essences, although certainly fundamental in an Aristotelian philoso- 
phy, do not have the same uncontested status as the definitions and axioms 
in mathematical discourse. Wallis is not so much making an argument here 
against tò Stott arguments as clarifying when certain forms of reasoning are 
applicable. The proof from proper causes (tò Sdiott) is unquestionably more 
desirable, but the conditions it requires cannot be found in most instances, 
such as the numerous questions of natural philosophy.?! 


1.4.3 Induction 

Since then so much of argumentation depends, for Wallis, on empirical work, 
the burden of proof falls not only upon the veracity of the premises, but to 
his conception of induction. It has already been seen how effectively he used 
induction in Arithmetica Infinitorum. His inclusion of a chapter on induction 
is by no means unique, but given his view of demonstration, it takes on greater 
significance. It has for this reason been presented in this discussion after the 
subject of demonstration, though in Wallis and others it is typically placed 
before it. 


30 Verum hoc utcunque tenendum est; Quod clarissima atque evidentissima tum Probandi tum 
Docendi methodus (quaeque animo maxime satisfacit) ea est, qua, Rem ita esse, ostenditur, 
per veram causam unde sit ut ita sit. Adeoque potius est (quatenus id fieri commode potest) 
hac uti methodo, ut magis scientifica: Nec prius acquiescere (tanquam in plena probatione) 
quam rem affirmatam habeamus à principiis ita certis et evidentibus deductam, ut de eis 
mens humana merito dubitare non possit; atque ita immediatis, ut vel non possint, saltem 
non indigeant, per notiora quam ipsa sunt probari, (Quales sunt quae xotval vvotat, seu com- 
munes notiones dici solent:) vel à propositionibus quae iam ante fuerint ab eiusmodi princi- 
piis deductae. OM 3(Misc).183. 

31 OM 3(Misc).181. 
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Induction itself is rather straightforward, and Wallis's understanding of its 
form does not vary from normal usage. Given a finite set of cases, if a rule ap- 
plies in all of them, then the rule applies universally. In its complete form, it 
gives results no less certain than any other syllogism. Induction falls to prob- 
ability when it is not possible or practicable to enumerate all the cases. But as 
Burgersdijk says, "if that is too tiresome, it ought to be allowed that the order 
of the rest is the same (or something similar), after the enumeration of many 
singulars or of many parts.’3 This was in fact Wallis's procedure in Arithmetica 
Infinitorum. The difficulty, of course, lies within the judgement that subse- 
quent cases will follow the same pattern as all of the previous. Huygens's objec- 
tion related in Chapter 8, that Wallis was not entitled to assume his curve was 
smooth, made this precise point. Wallis does not offer any further system of 
principles regarding just how these judgements are made. We can only admire 
the fact that he was so good at getting it right. 

Wallis explains, though, that induction is the form of argument operative in 
Experimental Philosophy. “For although in the order of nature, it proceeds from 
cause to effect, yet in the order of knowledge, it proceeds from the observed 
effects to the inquiry into causes.” He argues that it is simply not possible to 
argue any other way in natural philosophy. For example, no one would have 
known the properties of a magnet without first observing its peculiar effects. 
This comes to us first by observation, not by any previous knowledge of the 
nature of the magnet.?? The implication here is that the stricter forms of argu- 
ment by cause are simply not relevant. From the late 1640s onward, Wallis was 
already convinced that induction was “a principal instrument of investigation". 


1.5 Method 

Along with other logicians, Wallis recognizes that there are two aspects to 
“method”: to proceed either from universals to particulars (top-down) or, from 
particulars to universals (bottom-up). The first aligns with the causal argu- 
ments, and gives an orderly account of the parts of a thing, and the second 
aligns with the empirical or inductive arguments, used for investigation. When 
a subject is described according to the first method, there are various rules 


32 Vel, siillud nimis sit molestum, post plurium singularium, aut partium enumerationem, sub- 
Jiciendum est, caeterorum esse eandem rationem, aut simile quid. Burgersdijk, Institutionum 
Logicarum, 190—91. 

33  Investigationis, praecipuum est Instrumentum; ubi particularia examinado et observando, 
pervenimus ad universalium cognitionem, quam inde colligiums. Atque huc tendit (quae 
dicitur) Expermentalis Philosophia. Quanquam enim, in ordine Naturae, processus sit à 
Causis ad Effecta: in ordine tamen cognitionis, proceditur ab effectis observatis, ad inquisi- 
tionem causarum. OM 3(Misc).169. 
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offered such as brevity, harmony, homogeny, perspicuity and others, intended 
to give the most tidy organization of that subject. Wallis enumerates them, 
but he is less interested in this method, as the latter which is the one relevant 
to mathematics. "Mathematical writers, as if by a special right, usually allow 
themselves a license to recede from these precepts; they do not so much aim 
at elegance or refinement of order (although they achieve this anyway) as that 
in all things which have to be proved, are proved from antecedents."?^ That 
is, mathematicians are not primarily concerned with a beautiful form to their 
proofs, but that they simply follow rigorously from whatever definitions, axi- 
oms, or postulates have been given in advance, and these selected from a body 
of uncontentious notions broadly accepted. 

There is nothing extraordinary about Wallis's conception of method, from 
a logical point of view. On this Euclidean model, mathematics is deductive, 
not inductive. Within a certain range of his contemporaries, from Hobbes to 
Fermat, geometry was considered as perhaps the premier science of elegance 
and refinement. With Euclid as the archetype, its proofs had an incontrovert- 
ible veracity matched with an irresistible force of persuasion. Nothing could be 
left to doubt. Euclid's geometry provided the model of mathematical proof in 
particular, and geometry the model of proof in general. But we find that Wallis, 
in practice, is overturning this accepted order by placing mathematics primar- 
ily within the category of arguments which proceed from cases to universals. It 
is foremost an empirical science. Arithmetica Infinitorum is a clear example of 
mathematics prosecuted on empirical grounds. In traditional terms, analysis 
was the more valuable part of mathematics, and it proceeds by induction. 

“For the corpus of geometry ought to be considered, not as an edifice previ- 
ously built, and ready to be described, but as now under construction, of which 
some parts ought to sustain the others.”35 Wallis's critics on the mathemati- 
cal scene regarded mathematics as something to be discovered, rather than 
something to be made. But Wallis was comfortable with the fact that the do- 
main of knowledge was not beyond human fashioning, even in mathematics 
where it would seem so fixed and absolute. Expanding and adapting a state- 
ment in Burgersdijk, Wallis explains his point through the following illustra- 
tion. A completed palace might be described systematically and orderly by 
first inspecting all of its towers, then its windows and doors, then the halls, 


34  Matheseos scriptores, peculiari quasi jure, sibi licentiam solent facere ab his praeceptis rece- 
dendi; neque tam ordinis elegantiam aut concinnitatem affectant, (quamvis hanc etiam,) 
quam ut omnia, quae probanda habent, ab antecedentibus probentur. OM 3(Misc).189. 

35 Considerandum enim est Corpus Geometriae, non ut /Edificium ante conditum, et 
iam describendum; sed ut iam in condendo, cuius partes aliae alias sustinere debeant. 
OM 3(Misc).189. 
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and finally its foundations. This covers everything in the palace under specific 
subject headings. But the reality of building a palace requires beginning at the 
foundation, and assembling the doors, windows, rooms, and roof one floor at 
a time. In building a palace, it is physically impossible to follow an elegant 
method which first handles towers, windows, etc. Mathematics is a building 
project. It is a science of construction, not discovery. And it is not unwarranted 
to say that this was Wallis's perspective about all of philosophy:?9 Closing his 
chapter on method, as well as his text on logic he says as a fitting summary, 
"And equally in other discussions of other things, they are to be disposed me- 
thodically; although precepts that have previously been handed down can be 
used, however, the person relating them should not adhere to them strictly, 
rather, many things are to be permitted to free opinion and such judgement 
is to be used that the tiniest points of method should not be an impediment 
to what was chiefly endeavoured.”3’ Early modern philosophers wanted in- 
fallible foundations; we, as moderns, want infallible methods. Wallis gives us 
neither—only “judgement”. 


2 Language 


In his formative years, Wallis learned that philosophy is a matter of philos- 
ophies, each capable more or less of articulating the realities of the world. 
Philosophies were like languages where different words are capable of refer- 
ring to the same thing. In addition to his native tongue, Wallis was proficient 
in Latin, Greek, Hebrew, and French, a smattering of Arabic, and even a bit of 
Welsh, as well as the symbolic quasi-languages or sign systems of shorthand, 
algebra, cryptography, and new universal languages which incorporated both. 
Logic was a philosophy, but as its own etymology suggests, a language. As in 
many aspects of life—political, ecclesiastical, or philosophical —Wallis knew 
that discourses had their merits and deficiencies, but that it was almost always 
more important there was an agreed discourse, rather than a perfect one. In 
a certain respect, they were all negotiable and contingent, and so pedantry 
was not warranted. This perspective, which has so far been evident in the 


36 | OM 3(Misc).189. 

37  Pariterque in aliis aliarum rerum tractationibus, methodice disponendis; quanquam ante 
tradita praecepta usui esse possint, non tamen ad ea stricte adigendus est traditor, quin 
multa arbitrio permittenda sint, eoque judicio utendum, ut methodi apices minutuli non im- 
pedimento sint ei quod potissimum intendebatur. OM 3(Misc).189. 
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experiences of Wallis's early life, and in his mature work, is no less evident in 
his attitude towards language in the most explicit sense. 


24 English Grammar 

Samuel Hartlib, the London intelligencer of the mid-seventeenth-century, was 
forever attempting to get vernacular works published in Latin, so that they 
could be disseminated more broadly. In particular, he was frequently request- 
ing individuals to translate English works of practical theology, since it was 
thought that English divines were particularly skilled in this area.38 Wallis had 
a different solution: teach the world English. Although much has been written 
about the content and significance of Wallis's Grammatica linguae anglicanae 
of 1653, no one seems to have appreciated his reason for writing it. His stated 
purpose was not primarily to help the deaf and dumb speak, to correct errors 
in English usage, or assist school education in the language (though it served 
all of these). Instead, Wallis says quite plainly, 


I have undertaken to write a grammar of this language because there is 
clearly great demand for it from foreigners, who want to be able to under- 
stand the various important works which are written in our tongue. For 
instance there are many people, particularly foreign theologians, whose 
great ambition is to study Practical Theology, as it is normally taught in 
our tradition. It is well known that in this field our public teachers, with 
God's help, have had outstanding successes.?9 


English divines, such as many of those attendent at the Westminster Assembly, 
and others outside of it like Richard Baxter and John Owen, were famous for 
their spiritual writings in practical divinity, even gaining an international repu- 
tation. Rather than attempt to translate all of them into Latin, one might be 
more easily assisted in reading them by learning English. Wallis notes that 
there are other works in English worth reading, but does not name anything in 
particular. And this is no mere nationalism since the Prussian Samuel Hartlib 
had already sought investment towards the dissemination of English works of 
divinity in Europe. 


38 Samuel Hartlib, The Hartlib Papers (Sheffield University: Humanities Research Institute, 
2002), 29/2/49B, 29/2/52, 29/3/55B, et passim. 

39 John Wallis, Grammar of the English Language with an Introductory Grammatico-Physical 
Treatise on Speech (or the Formation of All Speech Sounds), ed. J. A. Kemp (London: 
Longman Group Ltd., 1972), 105. 
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Like his Institutiones Logicae, Wallis set out to make this grammar text as 
simple as possible. In the process, he not only wrote the first modern work of 
phonetics (the Tractatus de loquela, appended to the grammar),*? but caused 
a Copernican revolution in the understanding of English grammar.^! Wallis's 
work itself was not only printed over a dozen times, but also fundamentally al- 
tered the way all grammars of the English language would be approached after 
him. The primary insight was the abandonment of Latin grammar as the basis 
for describing English grammar, and to present English as a wholly distinct 
language, described within its own context. So, for example, case endings were 
entirely left out, tense was reduced to past and present, and the typical eight- 
part system of Latin, was reduced to a parsimonious four.?? This was a major 
break from the standard of grammar which had been established through 


40  "Onerealizesthe important step forward that Wallis’ contribution to phonetics represent- 
ed if one compares it with other phonetic treatises of the time, such as Juan Pablo Bonet's 
Reduction de las Letras (1620) or Van Helmont's Natural Alphabet (1667), both of which 
forced the description of the articulation of sound in order to demonstrate the relation- 
ship between the way in which sounds are produced and the letters symbolizing them" 
Ilinca Constantinescu, “John Wallis (1616-1703): A Reappraisal of His Contribution to the 
Study of English,” Historiographia Linguistica 1, no. 3 (1974): 300. By contrast, Wallis’s pho- 
netics is based entirely on physical principles alone, such as the positions of the mouth, 
tongue, and throat in human speech. 

41 “With Wallis a new era begins in English grammar writing.” Emma Vorlat, The Development 
of English Grammatical Theory 1586-1737: With Special Reference to the Theory of Parts of 
Speech (Leuven: University Press, 1975), 20. 

42 R.H. Robins, Texts and Contexts: Selected Papers on the History of Linguistics, ed. Vivien 
Law, The Henry Sweet Society Studies in the History of Linguistics (Miinster: Nodus 
Publikationen, 1998), 123-24. Ian Michael, English Grammatical Categories and the 
Tradition to 1800 (Cambridge, 1970), 203-4, 241. According to Michael Isermann, describ- 
ing Wallis's grammar as a reduction of categories is still placing him too much within the 
Latin grammatical system. "What superficially looks like a reduction or, at best, a redis- 
tribution of the old Latin-based categories, turns out to be of an entirely different de- 
sign; so different in fact that it is not that important whether or not Wallis built upon the 
traditional scheme or to what degree he modified it. Clearly, these historically oriented 
questions presuppose at least the existence of something like a 'doctrine of words: And, 
odd as it may seem, this is exactly what Wallis' grammar is lacking. What we get instead, 
against all expectations, is a new syntax that cannot do without any categorial terminol- 
ogy. Thus, it cannot be mere coincidence that Wallis avoided the well-established prac- 
tice of dividing his grammar into neatly separated parts. The doctrine of sounds and the 
prosody, it is true, are still treated separately. The doctrine of words and syntax, however, 
have melted into one: a syntax which is frequently subjected to morphological tests." 
Michael Isermann, “John Wallis on Adjectives: The Discovery of Phrase Structure in the 
Grammatica Linguae Anglicanae (1653), Historiographia Linguistica 23, no. 1-2 (1996): 
66. Instead, Isermann explains Wallis's grammar as built upon a principle of “substitu- 
tion’, where the syntactic function of a word or phrase is identified by its substitutability 
with other words or phrases. Although Isermann does not mention it, there is an obvious 
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the pervasive use of William Lily's^? A Shorte Introduction of Grammar (1567), 
which set English word paradigms beside Latin ones for pedagogical effect. 
However, the result was that English grammar was assumed to function on the 
same principles as Latin.** Consequently, early grammars of the English lan- 
guage, such as William Bullokar's Bref Grammar for English (1586), were writ- 
ten in terms of Latin grammar. 

While Wallis's motivation for writing the book was religious, the principles 
he used in devising his unique textbook were not. We should not be surprised 
to find that Wallis's grammar fits into the range of what historians of linguistics 
call empiricist grammar, as opposed to the rationalist approach to language. In 
the latter case, grammarians sought to discover a more fundamental or univer- 
sal meta-grammar upon which vernaculars based their own unique structures. 
In a way, those who took a Latin centered approach to common languages 
were also somewhat rationalist.4° Wallis took English as an independent set 
of empirical data and saved the phenomena, that is, fashioned a descriptive 
system unique to that set alone. He was comfortable using familiar technical 
terms from the Latin grammarians when they conveyed an established mean- 
ing useful to him, but was not limited by their categorization of the parts of 
language. So, for instance, he has a chapter on the familiar category of ad- 
jectives, but then divides them into the unfamiliar categories of possessive, 
respective, and material adjectives, rather than attempting to describe them 
by cases.^9 These categories are peculiar features of English. Latin terminology 
is not only superfluous, but even incapable of dealing with items as simple 
as English articles. For Wallis, the English language constituted a closed body 
of material, bearing linguistic, historical, and geographical relations to other 
languages, but essentially an entity in itself. English was not determined by 
some larger governing force, and was therefore subject to a liberty of descrip- 


connection between such syntactic functions and algebraic variables in an equation, 
though space prevents me from expounding on this further. 

43 William Lily, the grammarian and schoolmaster, is not to be confused with William Lilly, 
the seventeenth-century English astrologer. 

44  Vorlat, Development of English Grammatical Theory, 2—3. 

45 “What distinguished the rationalist tradition in linguistics from the empiricist tradition 
was the rationalists' belief in an underlying general set of linguistic relations and catego- 
ries, based on the laws of thought and deducible from human reason, and their convic- 
tion that the human faculty of language using and language acquisition could only be 
understood, and the working of particular languages only adequately explained, by treat- 
ing these universals of language as the central focus of linguistic attention." R. H. Robins, 
"Theory-Orientation Versus Data-Orientation,” Historiographia Linguistica 1, no. 1 (1973): 
18, 20. 

46 OM s(Misc).28-30. 
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tion. There was no independently universal true grammar underlying English 
grammar, so he was not beholden to a particular system of classification or or- 
dering. Wallis was unique among English grammarians, but also among some 
of his philosophical contemporaries. These individuals took the "rationalist" 
approach to grammar to a new level. 


2.2 Universal Grammar 
Among Wallis's company in Oxford, there was sizable interest in the devel- 
opment of what were then called universal languages. These languages were 
completely new inventions intended to be accessible to everyone, regardless of 
native tongue, both in written and spoken form. In addition, these were usu- 
ally designed also as philosophical languages where the signs used to write 
them had a pictographic quality. In theory, it was hoped that signs could 
attach one-to-one and immediately to things, further promoting the universal- 
ity of the language, dismantling the ambiguities which had forever plagued 
discourse (since Babel), and advancing the domain of natural philosophy 
with greater speed. In Oxford, two major projects reached the stage of publi- 
cation in the 1660s. The first was George Dalgarno's Ars Signorum (1661), and 
the second John Wilkins's Real Character (1668).*” Both projects were initially 
one collaborative enterprise, but Wilkins and Dalgarno fell out on philosophi- 
cal disagreements about how the project should proceed. Dalgarno wanted to 
preserve compositionality; Wilkins preferred to rely on intense classification, 
employing men such as John Ray to work up extensive lists of plant species. 
“Wilkins’s fundamental mistake, in Dalgarno's opinion, was to attempt to force 
two incompatible designs into one—that is, to serve the purposes of scientific 
classification and those of linguistic practice at the same time.”48 

Dalgarno had received his initial inspiration from shorthand, thus founding 
his project on principles of economy and ease of learning. Less is known about 
Wilkins's original conception, though some have offered suggestions.^? But as 
Dalgarno records in his autobiography, when he first met with Seth Ward on his 


47  Agreatdealofliterature has been published on universal languages. A collection of previ- 
ously published essays can be found in Joseph L. Subbiondo, ed., John Wilkins and 17th- 
Century British Linguistics, Amsterdam Studies in the Theory and History of Linguistic 
Science (Amsterdam: John Benjamins Pub. Co., 1992). For Dalgarno, see George Dalgarno, 
George Dalgarno on Universal Language: ‘The Art of Signs’ (1661), ‘The Deaf and Dumb 
Man’s Tutor’ (1680), and the Unpublished Papers, Edited with a Translation, Introduction, 
and Commentary by David Cram and Jaap Maat (Oxford, 2001). 

48 Cram, D. and Maat, J., "Introduction" in Dalgarno, Dalgarno on Universal Language, 28-29. 

49 See DeMott, Funke, and Cram in Subbiondo, John Wilkins and 17th-Century British 
Linguistics, 155—203. For a summary of that debate and comment on Wilkins’s reason for 
developing his system, see Joseph L. Subbiondo, “From Babel to Eden: Comenius and the 
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arrival in Oxford in 1657, Ward turned over some of his own work in this vein, 
which consisted of “a Collection he had made of the Species of Natural bodies, 
in order to the fitting of Real Characters for them"? From this meeting with 
the Savilian Professor of Astronomy, Dalgarno further deepened his connec- 
tions in Oxford through a favorable reception by John Wilkins, then Warden 
of Wadham College. In subsequent meetings with Oxford philosophers, they 
"chiefly insisted upon the ordering and reducing the particles, acknowleging 
that this was the Key of the whole discovery, for want of which all that ever 
had bin or would be attempted upon this Subject must be unsuccessfull.” His 
creative implementation of this suggestion was a valuable improvement to his 
system, but at the cost of brevity, since it ultimately increased the number of 
primitive radicals needed. In the course of many discussions, Wilkins 


began to suggest that my tables were not full, more particularly defec- 
tive in the predicament of Substance, having made no provision for the 
Species of Natural bodies. He was very urgent with me to apply myself to 
make up this defect and he was so zealous for hastening the work and so 
much concerned for this part of it that he offered his assistance in draw- 
ing up a Scheme of Natural bodes, which he did and put into my hands.*! 


This was too far from Dalgarno's original conception and so their collaboration 
ended there. Although Wilkins does not give as detailed a history, the primacy 
of elaborate classification is clear. And the fact that Seth Ward seems to have 
already been thinking along similar lines (though less insistent as Dalgarno 
notes) suggests that classification was a theme of research in Oxford prior to 
Dalgarno's arrival. This is substantiated by the fact that one of the first tasks of 
the Oxford Philosophical Club, as it gathered together in the early 1650s, was to 
do a comprehensive survey of philosophical literature and begin ordering it in 
some systematic fashion.5? 

Although there were important differences between the two men's work, 
their final published books share one significant similarity: their languages 


17th-Century Philosophical Language Movement,’ Historiographia Linguistica 19, no. 2/3 
(1992): 261-73. 

50 The Autobiographical Treatise in Dalgarno, Dalgarno on Universal Language, 356. A paral- 
lel account of his meeting with Ward may be found at the beginning of Ch. 10, of The Art 
of Signs. 

51 The Autobiographical Treatise in Dalgarno, Dalgarno on Universal Language, 358. 

52 H.W. Robinson, “An Unpublished Letter of Dr Seth Ward Relating to the Early Meetings 
of the Oxford Philosophical Society,’ Notes and Records of the Royal Society of London 7 
(1949): 68-70. 
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were designed around a basic system of classification of things in the world. 
This system then became the basis for creating words and thus referring to 
things in an easily learned and economically written script. Dalgarno and 
Wilkins principally differed in just how many root words or categories were 
needed. Wilkins was pushing for more expansive classes which rubbed against 
Dalgarno's feeling that this jeopardized the simplicity necessary to make the 
language feasible and acceptable. But despite this difference, the main struc- 
ture depended upon what, especially in Wilkins's case, looks like a modified 
Aristotelian classification of natural bodies. Yet, there is an important differ- 
ence, as David Cram explains: "Where Wilkins's scheme is based on an exhaus- 
tive encyclopedic taxonomy of concepts, and hence commits its users to the 
associated epistemological and ontological assumptions, Dalgarno's scheme is 
based on the simplest possible set of primitives (and possibly no more than an 
‘alphabet’ of simple notions), from which taxonomies of whatever sort can be 
constructed."5? This difference, as here described, clearly reveals why Wallis 
would be more in tune with Dalgarno's scheme, if in fact he was partly respon- 
sible for its philosophically less essentialist stance. 

Wallis had close ties with both of these men, and with their projects. Wallis's 
frequent interaction with Wilkins on matters of natural philosophy needs no 
further justification. It is also plain that Wallis was consulted during the devel- 
opment of Wilkins's Real Character; "There being scarce any part, in all that 
Discourse, wherein I was not advised with."5*^ Wallis was also involved with 
Dalgarno's work, at least during the time that it was still one and the same with 
Wilkins's.5* Wallis also helped attain a letter of approval from Charles 11 for 
Dalgarno's work, which was printed with Ars Signorum. But his relationship 
with George Dalgarno seems to have reached a deeper personal level as well. 
Wallis's will names no one except immediate family members with one excep- 
tion: he leaves five pounds to the surviving wife of George Dalgarno, Margaret, 
and another five pounds to Susannah Beale, the Dalgarnos' daughter and wife 
of John Beale.56 This indicates that Wallis's relationship with George Dalgarno 
did not end with the Wilkins-Dalgarno split, or even that it extended to only 
academic matters. 


53 David Cram, The Changing Relations between Grammar, Rhetoric, and Music in the 
Early Modern Period, The Making of the Humanities: Volume 1: Early Modern Europe 
(Amsterdam University Press, 2010), 267. 

54 John Wallis, A Defence of the Royal Society, and the Philosophical Transactions, Particularly 
Those of July, 1670. In Answer to the Cavils of Dr. William Holder (London, 1678), 17. 

55 A Wallis, A Defence of the Royal Society, 16. 

56 TNA PROB 11/473, ff. 1051-105v. 
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The question remains then, what was Wallis's own contribution to or at 
least opinion of these universal language projects? The answer to this question 
would undoubtedly provide an essential piece of evidence for understand- 
ing Wallis's views on the relation between language and the world, that is, his 
philosophy of language. His involvement suggests that he was supportive, but 
his own statements, both public and private, confirm that his opinion was 
almost entirely negative. Wallis wrote to Oldenburg, just after the publication 
of Wilkins's Real Character, giving a candid response customary for the good 
relationship the two seem to have enjoyed. 


Dr Wilkins his Book I have perused & judge well of it. The thing doubt- 
less is fesible, that is, that a Philosophicall Language may be contrived, 
explicable either by sounds, by letters, or by other marks: which may 
have many advantages of any language yet extant. But that any one such 
Language (for there may be infinities of such possible) shal so obtain, as 
to become Universall, I must say (as he doth) that I have but very slen- 
der expectations. However; what he hath done may be of very good use, 
though That should never come to pass.5” 


In a longer critique, published in 1678, in this instance ironically titled, A 
Defence of the Royal Society, Wallis expands on the point that these new lan- 
guages do nothing more than existing languages. In fact, they will probably 
fare worse. 


For all Persons, to Learn his Character, and to have all Books, Written in 
it; is the same thing as to Translate all Books into One Language, and to 
have this Language learned by All. Which if it cannot be hoped, of any of 
the Languages now in being, (which have the advantage of being already 
understood, by more than ever are like to learn that other:) much less is 
it to be hoped for, of a New Language, now to be contrived. And, in case 
men should be willing, to change the way of Writing, from Vocal to Real 
Characters: there would soon arise a like Variety of Real Characters, (each 
fansying his own way the best,) as now there is of Vocal Languages.5® 


And his criticism extends not only to the notion of a universal language, but 
also a purportedly universal system of writing. 


57 Wallis to Oldenburg, 6 July 1668. cyw 2.481. 
58 Wallis, A Defence of the Royal Society, 16. 
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Nor is it to be expected, That a general Law should be made to confine All 
to the same Characters; any more than (amongst our selves) All Writers of 
Short-hand be confined to the same way and method of Brachy-graphy, 
or Short-writing: (which we find to multiply, according to the variety of 
Teachers.) And Specious Arithmetick, (which, as to so much, is a kind of 
Real Character) hath not, in all Writers, the same Characters: but very 
different, as different Writers.°9 


This last comment of Wallis is the most informative because it gives a clue to 
why Wallis had such a negative view of universal languages. In essence, they 
are just as arbitrary as any other language and legislating their use will not 
change this reality. Whether it is natural languages, systems of shorthand, alge- 
braic symbols and conventions, universal languages, and even we might add, 
philosophies themselves—they are all capable of making reference to their 
respective objects of inquiry and discussion. None is privileged. 

This perspective on universal languages is exactly what we should expect, 
given all that has been said above concerning Wallis's philosophy. From the 
foundation of the Suarezian theory of distinctions, Wallis developed a general 
epistemological standpoint which made possible a liberal attitude towards 
philosophical discourse. The languages of philosophy are all inadequate con- 
ceptions of a thing, yet united by their foundation in reality. To conceive of a 
universal or philosophical language in the most ambitious sense would assume 
that we, as human observers, had direct and immediate access to the world. It 
is, in effect, an assumption that we are capable of having God's view of the 
world. Much of the Baconian spirit which surrounded the various attempts at 
universal languages did, in fact, presume something like this when they spoke 
of recovering Adam's language and knowledge of the natural world. This is not 
an exact equation with divine knowledge, but does point to the prelapsarian 
state devoid of the noetic effects of sin. William Poole has explained that uni- 
versal language systems did not merely differ technically, but theologically.99 
Interpretations of the Garden, the Fall, and the Babel event were central to the 
final form of a universal language. Poole depicts a scale of viewpoints, where 
Wilkins stood at one end, boldly affirming a return to the Adamic tongue. 
Francis Lodowick, an author of yet another universal language system laid the 
ax at the root by denying the uniqueness of Adam altogether. His “preadamite” 


59 Wallis, A Defence of the Royal Society, 16-17. 
60 William Poole, "The Divine and the Grammarian: Theological Disputes in the 17th-Century 
Universal Language Movement,” Historiographia Linguistica 30, no. 3 (2003): 273-300. 
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convictions form the basis for fundamental linguistic diversity.9! “Dalgarno ... 
steers a middle course which holds language to be both arbitrary and natu- 
ral. Linguistic ability is natural to man, but his systems of signification will 
be arbitrary" 9? Wallis probably agreed with Dalgarno on the theology, but as 
we know differed in ultimate practice. If in all of humanity's use of language 
since Adam, we have not hit upon that linguistic purity, there is little expec- 
tation that the situation will be improved by direct manipulation. Whatever 
Wallis thought of linguistic capacity, he certainly held that languages (however 
conceived) were arbitrary. It is possible that it was Wallis's relationship with 
Dalgarno that pulled him to this middle position, contributing to his breach 
with Wilkins. 

David Cram has also schematized various positions within the universal 
language movement in seventeenth-century England. On one pole, the *ortho- 
dox" positions, we find listed together the systems of Dalgarno and Wilkins. 
The opposite pole is bifurcated into the "skeptical" position which holds that 
a philosophical language is not practicable (John Ray and Robert Boyle), and 
the "radical" position which holds that a philosophical language is not nec- 
essary (Seth Ward and John Wallis).53 Cram's analysis stems from an attempt 
to reconstruct Ward's incomplete and abortive universal language, hinted at 
in Vindiciae Academiarum.™ In Ward's scheme, real characters would have to 
be composed of "simple notions", which in their composites would have the 
compositional transparency found in algebraic equations. In such a case, it is 
evident that the sum ‘(a+b)’ is composed of ‘a’ added to ‘b’. Likewise, a uni- 
versal language ought to show its work in the formation of words from some 
set of fundamental simple notions.® This makes the language easier to learn, 
capturing a certain aspect of Dalgarno's own program. But Ward's abstract and 
metaphysically oriented simple notions (which he said should be about 100 in 
number) differ markedly from the thousands of radicals specified in Wilkins's 
system, however predicamentally ordered.96 The end result of Ward's scheme, 


61 Poole, "The Divine and the Grammarian,” 292. 

62 Poole, “The Divine and the Grammarian,” 285. 

63 David Cram, "Universal Language, Specious Arithmetic and the Alphabet of Simple 
Notions,” Beitrdge zur Geschichte der Sprachwissenschaft 4 (1994): 217. 

64 For further discussion of Ward's ideas see, Rhodri Lewis, "The Efforts of the Aubrey 
Correspondence Group to Revise John Wilkins’ Essay (1668) and Their Context,” Histo- 
riographia Linguistica 28, no. 3 (2001): 340-55. 

65 Cram, “Universal Language, Specious Arithmetic and the Alphabet of Simple Notions," 
222. 

66 Lewis, "The Efforts of the Aubrey Correspondence Group to Revise John Wilkins' Essay 
(1668) and Their Context,” 347-48. 
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however, is not a universal or even philosophical language, but only a tool *for 
the service of sever and strict reasoning."9? A language is not necessary.9? 

Cram includes Wallis in the “radical position" with Ward, based upon 
Wallis's conception of algebra as a notational system, as well as his comments 
in his Defence of the Royal Society quoted at length above. But considering 
Wallis's philosophy in general, it is necessary to further subdivide the radical 
position into those who thought such languages possible or impossible. It is 
one thing to say that universal languages are unnecessary, but quite another 
to say that they could simply never be attained. Writing to Oldenburg (quoted 
above) Wallis said that a philosophical language was "feasible" suggesting that 
Wallis might hold such languages as possible. Further, Wallis's judgement that 
such a language could never become universal seems to be merely an argu- 
ment from practicality, not impossibility. But Wallis only gives to universal and 
philosophical languages an approval rating equivalent to existing (native) lan- 
guages. There is nothing unique or privileged in these projects. The aims of 
the designers is not to create yet another language in the ordinary sense, but 
something special, something real. According to Wallis, that sort of project is 
indeed impossible. Wallis's philosophy, particularly with respect to discourse 
in natural philosophy, keeps language only at the level of inadequate concep- 
tions, not adequate and immediate mirrors of reality. A universal and philo- 
sophical language can only hope to join the languages of philosophy. 


3 Conclusion 


Wallis was comfortable holding that there is no immediate, permanent, or in- 
controvertible connection between discourse and reality. This is not to say that 


67 Andrew Paschall to John Aubrey, 21 Feb. 1680. RS MS EL.P1, f. 57, quoted in Cram, 
"Universal Language, Specious Arithmetic and the Alphabet of Simple Notions,” 218. 

68 At the end of his discussion, Cram refutes the suggestion that Ward might have changed 
his view over time. Cram, "Universal Language, Specious Arithmetic and the Alphabet of 
Simple Notions,’ 227. If Wallis is added as an active element in the picture, that suggestion 
becomes even more plausible. Ward's views as suggested in Vindiciae Academiarum, and 
the sort of list he handed to Dalgarno on their first meeting, look more like the “orthodox” 
position. But, as Dalgarno relates in his autobiography, Ward stood at a non-judgmental 
distance when Dalgarno and Wilkins were in the heat of their debates. Perhaps Ward 
was rethinking the whole concept of such a project. Then, the later attempts of Andrew 
Paschall to tease out Ward's ideas leaves him with less than he expected. His expectations 
were not met because Ward had moved away from his initial position. All the while, Wallis 
is present, and as co-Savilian Professor would have had ample opportunity to draw Ward 
away from the “orthodox” position. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


THE LANGUAGES OF PHILOSOPHY 251 


Wallis did not have metaphysical convictions about a reality outside himself, 
but that there was no talking about that reality outside of human language. 
Just saying it that way seems to make the point moot, but as the history of 
seventeenth-century logic and natural philosophy shows, there was no lack of 
attempts to map words and things one-to-one. 

Despite his unconventional philosophical position with respect to language 
and reality, his approach to philosophy in its institutional form is conservative. 
He teaches and advocates the use of traditional Aristotelian logic, way up to 
the end of the seventeenth century, and not for ignorance of alternatives. And 
he rejects newer attempts to replace that tradition, whether the substitute is 
Ramus or the interesting array of newly developed philosophical or universal 
languages. Here again, the tradition and tools of the university seem to deter- 
mine his choices. But this determination is not attributable merely to scholas- 
tic or academic inertia; it fits easily into his broader philosophical program, 
as expressed throughout this book. Aristotelian logic is useful, but its use is 
qualified by the fact that it is an inadequate conception of the world. In addi- 
tion, it has the practical advantage of wide acceptance, facilitating discussion 
and debate over a universe of topics. And though he thought inventing new 
philosophical languages was fruitless (both on philosophical and practical 
grounds), a totally new system of English grammar was warranted. This appar- 
ent contradiction is resolved when we see his construction of that grammar 
in the context of his overall philosophy. Just as there is no privileged language 
for reality, there is no privileged language for languages. For Wallis, the best 
philosophy will be one which is willing to speak many languages. And given 
such a liberty of choice, one is always better off with a language that is already 
known, or at least easily learned. 
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Conclusion to Part 3 


Wallis felt the main failing of the Aristotelian tradition of philosophy was not 
the liabilities of its substances and forms, but that it had long ago left behind 
the mathematical part of Greek thinking which in ancient times had been an 
integral part of philosophy. He taught that mathematics was an essential part 
of solidior philosophia, and Part 111 has shown that his mathematical thinking 
was indeed intimately related to his philosophical thinking. The same attitude 
towards discourse and reality evident in his writing on language and logic ap- 
pears, albeit less explicitly, in his mathematical investigations. This aspect of 
Wallis's mathematics has never been noticed by anyone who has commented 
on his work. As a result, his work has only been looked at as a few pieces of 
the larger Newtonian puzzle. However, following Wallis's own conception of 
mathematics, we should instead place his mathematical work, not primarily in 
the history of mathematics, but in the history of philosophy. Only here do his 
unique contributions to Western philosophy become evident. 

Historians have dubbed the intellectual activities of natural philosophers 
in the seventeenth century a ‘Scientific Revolution’. There could not be a con- 
cept more uncharacteristic of John Wallis. He labored intensively to present 
all of learning as a whole. And while he recognized that recent developments 
in experimental philosophy and mathematics had brought in a rush of new 
discoveries—much applauded by himself—he never once suggested that they 
somehow voided what preceded. Part of the reason, at least rhetorically, was 
that some of these new ideas were revived versions of older ones. But of great- 
er importance was Wallis's conception of philosophical discourse as simulta- 
neously attached and detached from the world. In one sense, a revolution in 
thinking is impossible because the real world limits what can be said. And on 
the other side, on the side of language, revolutions are dissolved because the 
power of language is inherently limited; it may go one way or another, even 
under widely different conceptions, but that is all it is, inadequate concep- 
tions. So, ironically, Wallis's contributions in mathematics and natural philoso- 
phy were a part of the ‘Scientific Revolution, but hardly by design. 
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CHAPTER 10 


Conclusion 


John Wallis pursued both the science of God and the science of nature, be- 
ginning his education and career with the former, and ending with the latter, 
but never really losing sight of either throughout the course of his life. God 
and the world, while as far apart as heaven and earth, share one feature which 
appears ever more prominently the more we attempt to plumb their depths. 
They are incomprehensible to us, whether ultimately, as in the case of God, 
or even just practically, as in the case of the world. Wallis certainly regarded 
knowledge in both realms as possible. He argued fiercely for both the rational- 
ity of Christian orthodoxy and the reliability of experimental natural philoso- 
phy. The mysterious nature of the inner workings of God and the cosmos do 
not repel our inquiries, but there is a distinct barrier on how far we may probe. 
Wallis was conscious of this limitation and built it into his theology and natu- 
ral philosophy. 

The human endeavour to give descriptions of these two most profound ob- 
jects of study, begins, of course, with the objects themselves. But we are imme- 
diately overwhelmed with more than the mind can fathom in a single scope. 
We must limit ourselves to considering things with respect to one category or 
another. We must decide what will be said and what will not. Wallis articulated 
this perspective by means of the distinctions of reason, a metaphysical tool 
of Francisco Suarez, adapted by Wallis as a general tool of epistemology. The 
technical term conceptus inadaequatus crops up from time to time in Wallis's 
writing, but even when the terminology is absent, the essential idea is often- 
times at work anyway. Even without Wallis saying so explicitly, we can see that 
he took, for instance, Aristotelianism and the New Philosophy as different 
ways of putting the mind to the world. 

To stop there, at the inadequate concepts, would leave us with a deceptively 
simple and elegant appraisal of Wallis's life and work. No sooner do the distinc- 
tions of reason provide a way to reconcile opposing viewpoints, they immedi- 
ately throw upon us the question of how those very distinctions are decided. 
In Wallis's thinking, the distinctions of reason are meant to salve our intuition 
that contradictory positions are the result of biased human choices and de- 
signs. When Wallis calls both sides of an argument inadequate conceptions of 
some more fundamental reality, it looks as if he has not only smoothed over 
a major dispute, but has legitimized the positions of both of the disputants. 
Wallis never gives us the rules for making such distinctions, he simply decides. 
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Regarding the decrees of God discussed in Chapter 6, there were many (non- 
predestinarian) positions he was clearly not entertaining. And why did Wallis 
choose to distinguish the infralapsarian and supralapsarian positions accord- 
ing to the terms of temporality and eternity? Why didn't Wallis talk in the more 
standard terms of free will on this issue? The simple answer is that Wallis had 
already made up his mind. 

Understanding John Wallis requires a steady dissection where first the outer 
skin is peeled away: the foundationalist rhetoric of his autobiography. We then 
move on to the muscles: the distinctions of reason. Finally, we come to the 
bones, the ultimate grid supporting his ideas and all that he does. In the end, 
we are asking the same question posed by any biographer: what was his basis 
for judgement? After all of the layers are stripped away, with what are we left? 

Wallis's internal structure of value and judgement begins, like his educa- 
tion and early career, with his theology. This is most clearly expressed in the 
creeds to which he was attached, such as the Thirty-Nine Articles, the Book of 
Common Prayer, or more importantly, the Westminster Confession of Faith, and 
its catechisms. Although the Westminster Assembly's work never ultimately 
passed into ecclesiastical practice in England, their theology stayed with Wallis 
throughout his life. Given the direction of the Church of England and Wallis's 
doctrinal commitments, the church was not to be his base of operations. Space 
has not permitted an otherwise important excursion into Wallis's own views 
of church conformity. In brief, he was narrow enough to stay away from an 
ecclesiastical career, but broad enough to stay in the church.! As a result, a 
university became his primary institutional home. 

Wallis suggested to his students in the 1650s that the academic life was a 
safe bet in troubled times. We should take the hint in our historical appraisal of 
him. He was able to stand behind the university with all of his force and energy 
because it was an organization which could operate largely insulated from the 
winds of politics and religion. In fact, many of Wallis's labors within Oxford 
University were an attempt to keep it that way. Had the ecclesiastical situa- 
tion in his time been different, that is, if England had adopted the Assembly's 
recommendations, Wallis would have undoubtedly pursued an ecclesiastical 
career. Instead, he made Oxford University his parish. He guarded his flock 
jealously, sometimes with an iron fist, sometimes with a more tender hand, 
but always with singular authority. He was as Henry Gerard named him, “the 
town doctor". 


1 For further discussion of this subject, see Jason M. Rampelt, “Polity and liturgy in the philoso- 
phy of John Wallis,” Notes and Records 72, no. 4 (20 December 2018): 505-25. 
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The authority of the university rested in a large part in the received author- 
ity of its academic traditions, whether those were pedagogical practices such 
as the regular disputations, or authors such as Cicero and Aristotle. It was not 
merely for the sake of the university that Wallis defended these things, nor 
was it out of blind veneration for the past. Wallis’s work reveals a historical 
impulse which identified a unique characteristic to be found in the history of 
an idea itself. To Wallis, modern algebra was incomplete without Diophantus, 
Archimedes, Viéte, Oughtred, and Descartes. This is the reason Wallis's stu- 
dents received Aristotle and mechanical philosophy, Euclid and algebra. When 
both were taught, something more than the sum of them was communicated. 

For Wallis, philosophy (which included mathematics) was always about 
multiple discourses. In London in the 1640s, he was exposed to a host of them, 
both from the divines debating in the Jerusalem Chamber at Westminster 
Abbey, to the virtuosi in and about Gresham College: star-gazing, dissecting, 
and pondering; the span of heaven and earth reproduced London-style. In 
these contexts he learned the folly of fixing oneself too firmly to one discourse 
over and against another. The success of Arithmetica Infinitorum, produced in 
the following decade, depended on this attitude to philosophical discourse. It 
was a perspective Hobbes either did not understand or simply did not accept. 
For this reason, Hobbes (and others) misrepresented Wallis as arbitrary and 
inconsistent. And, of course, according to their own singular discourse, why 
shouldn't they? 

Not only did Wallis's view of philosophy make room for some of his most 
creative moments, it also helped make innovation more palatable to the pub- 
lic. Those who shared Wallis's affection for the universities and their traditions, 
also, unfortunately, tended to be suspicious of newer ideas. Wallis, with the 
help of colleagues like John Wilkins and Seth Ward, was able successfully to 
bring recent developments in natural philosophy and mathematics into the 
mainstream of university education, yet still within the traditional framework 
of the university. He brought algebra into the regular lectures without slight- 
ing the importance of lectures or the traditional place of Euclid in them. This 
had the much wider effect of preparing several generations versed in the new 
mathematical learning, as well as being instructed in the process of discovery 
and innovation, through his historical approach. Wallis was, perhaps, one of 
the first to appreciate the practical benefits of teaching the history of science 
as an integral part of science teaching in general. The overall progress and ac- 
ceptance of natural philosophy in seventeenth-century England owes a great 
debt to the work of John Wallis. 

Much more could still be said about him, both about his writings, and his 
public activities. This book has been necessarily selective. But with respect to 
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Wallis's academic life, this book contains what is absolutely essential to such 
an account. Granted, the term academic alone is an inadequate concept for 
the whole of John Wallis in his being, but it captures some of the most cen- 
tral features of his life and work, and in a way that is historically meaning- 
ful. "Academic" is, of course, academia, the university. Wallis was bred there, 
found a career there, and worked hard to defend and determine its features. In 
this regard, he upheld an academic style of discourse, both in the language of 
traditional logic, and the institutional practices of lectures, tutorials, and not 
least of all, the disputation. And Wallis's own work, in terms of its subject mat- 
ter, still held quite close to traditional themes rooted in ancient authors and 
their texts. Prominent among these was his devotion to theology, the Bible, and 
pastoral considerations within university life. This environment and these re- 
sponsibilities had a direct effect on his academic work, intellectually speaking, 
but it was an environment which he took a part in shaping. Mathematics, natu- 
ral philosophy, university politics, the church, or more broadly, an individual's 
mind and his society—they are all inadequate to capture the whole of a per- 
son. Yet they are all necessary if something meaningful is to be communicated 
to us. The truth lies in our judgement among them. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


Bibliography 


Manuscript Sources 


UNITED KINGDOM 
Cambridge 
Cambridge University Library 
Baker Dd.8 
Baker Ff.4 
Liber Gratiarum Z 
Matr. 2 (Matriculations 1613-1709) 
Queen's College MS Box 31 


Emmanuel College 
Library 
MS 181 
Archives 
CHA.1.4A 


Cardiff 
National Library of Wales 
MS 13247 


London 
British Library 
Add. MS 15669 
Add. MS 15670 
Add. MS 15671 
Add. MS 27382 
Add. MS 28927 
Add. MS 32499 
Add. MS 42603 


Doctor Williams's Library 
MS 24 
MS 38 


Guildhall Library 
MS 4392 
MS 5293 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


258 BIBLIOGRAPHY 


Lambeth Palace Library 
MS 2686 
MS 3017 
Anc.L40.2 e29 
Gibson 930 
Gibson 942 


The National Archives (Public Record Office) 
PROB 11/473.218 
E179/251/22 
SP 22 


Maidstone 
Centre for Kentish Studies (County Record Office) 

PRC 17, vol. 63 

PRC 17, vol. 64 

PRC 32, vol. 53 

TR2896/1 

U120 F15 

U120 F23 


Oxford 

Bodleian Library 
Add. A.65 
Add. D.105 
Ashmole 1810 
Ashmole 1813 
Aubrey 12-13 
Don.c.49 
Don.d.45 
Don.e.12 
Don.f.38 
Don.f.39 
Don.f.41 
Don.f.42 
Don.f.55 
Eng.hist.c.237 
Eng.ett.c.29 
Eng.lett.c.130 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 259 


Eng.misc.b.247 
Eng.misc.c.382 
Eng.misc.e.16 
Eng.misc.e.475 

e Mus.203 
Fairfax 31 
Fairfax 32 
Rawlinson A.171 
Rawlinson C.936 
Rawlinson C.978 
Rawlinson D.742 
Rawlinson D.198 
Rawlinson D.233 
Rawlinson D.254 
Rawlinson D.258 
Rawlinson D.746 
Rawlinson D.1452 
Rawlinson J 
Sancroft 4 
Sancroft 5 
Sancroft 8 
Sancroft 9 
Sancroft 10 
Sancroft 12 
Sancroft 14 
Sancroft 25 
Sancroft 44 
Sancroft 50 
Sancroft 60 
Sancroft 68 
Sancroft 74 
Sancroft 77 
Sancroft 83 
Sancroft 87 
Sancroft 88 
Sancroft 89 
Sancroft 18 
Sancroft 122 
Sancroft 123 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


260 


Sancroft 143 
Sancroft 146 
Savile 33 
Savile 101 
Savile 105 
Savile a. 
Savile G.18 
Smith 3 
Smith 6 
Smith 9 
Smith 11 
Smith 31 
Smith 45 
Smith 54 
Smith 55 
Smith 66 
Smith 128 
Tanner 39 
Tanner 107 
Tanner 114 
Tanner 338 
Tanner 465 
Wood F.45 


Oxford University Archives 
Savile a.14 
Savile a.16 
Savile a.17 
Savile c. 


Exeter College 
MS A.1.6 
MS A.1.9 
MS A.III.10 
MS A.u 
MS A.II1.12 
MS A.1v.10 
MS Dv.2 


BIBLIOGRAPHY 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 261 


FRANCE 
Paris 
Observatoire 
Correspondence de Johannes Hevelius 
Index 
Tome I, II, III, V, VI 


Printed Sources 
Works by John Wallis, Listed by Subject 


Mathematics 

Elenchus geometriae Hobbianae, sive, geometricorum, quae in Elementis philosophiae, 
à Thoma Hobbes Malmesburiensi proferuntur, refutatio. Oxford, 1655. 

Due Correction for Mr. Hobbes; or Schoole Discipline, for Not Saying His Lessons Right. In 
Answer to His Six Lessons, Directed to the Professors of Mathematics. Oxford, 1656. 

Operum mathematicorum pars altera: qua continentur De angulo contactus et semicir- 
culi disquisitio geometrica. De sectionibus conicis tractatus. Arithmetica infinito- 
rum. Eclipsis solaris observatio. Oxford, 1656. 

Opera mathematicorum pars prima: qua continentur Oratio inauguralis. Mathesis uni- 
versalis; sive, arithmeticum opus integrum, tum numerosam arithmeticam tum 
speciosam complectens. Adversus Meibomii, de proportionibus dialogum, tracta- 
tus elencticus. Oxford, 1657. 

Hobbiani puncti dispunctio; or The Undoing of Mr Hobs's Points: In Answer to M. Hobs's 
Stigmai, id est, Stigmata Hobii. Oxford, 1657. 

Commercium epistolicum de quaestionibus quibusdam mathematicis nuper habitum. 
Edited with contributions by John Wallis. Oxford, 1658. 

Tractatus duo: Prior, De cycloide et corporibus inde genitis. Posterior, Epistolaris; in qua 
agitur, de cissoide, et corporibus inde genitis, et de curvarum, tum linearum Edsiveet, 
tum superficium IIAetvaud. Oxford, 1659. 

Hobbius heauton-timorumenos; or A Consideration of Mr. Hobbes His Dialogues in An 
Epistolary Discourse Addressed to the Honourable Robert Boyle, Esq. Oxford, 1662. 
Thomae Hobbes Quadratura circuli, Cubatio sphaerae, Duplicatio cubi; confutata. 

Oxford, 1669. 

Thomae Hobbes Quadratura circuli, Cubatio sphaerae, Duplicatio cubi; (secundo edita) 
denuo refutata. Oxford, 1669. 

Mechanica; sive, de motu, tractatus geometricus. 3 vols. London, 1670-71. 

An Answer to Three Papers of Mr. Hobs, Lately Published in the Months of August, and 
This Present September, 1671. [London], 1671. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


262 BIBLIOGRAPHY 


Exercitationes tres. De cometarum distantiis investigandis. De rationum & fractionum 
reductione. De periodo Juliana. London, 1678. 

Considerations upon the Reputation, Loyalty, Manners, & Religion of Thomas Hobbes 
of Malmsbury. Written by Himself; by Way of Letter to a Learned Person. London: W. 
Crooke, 1680. 

A Proposal about Printing A Treatise of Algebra, Historical and Practical: Written by the 
Reverend and Learned Dr. John Wallis (Savilian Professor of Geometry in the University 
of Oxford), Containing not Only a History, but an Institution of Algebra, According to 
Several Methods Hitherto in Practice; with Many Additions of His Own. [Oxford], 1683. 

Cono-Cuneus, or, The Shipwright's Circular Wedge: That Is, a Body Resembling in Part a 
Conus, in Part a Cuneus, Geometrically Considered, in a Letter to the Honourable Sir 
Robert Moray. London: John Playford for Richard Davis, 1684. 

A Treatise of Angular Sections. London, 1684. 

A Defense of the Treatise of the Angle of Contact. London, 1684. 

A Treatise of Algebra, Both Historical and Practical. Shewing, the Original, Progress, 
and Advancement thereof, from Time to Time; and by What Steps It Hath Attained 
to the Height at Which It Now Is. With Some Additional Treatises, I. Of the Cono- 
Cuneus; Being a Body Representing in Part a Conus, in Part a Cuneus. II. Of Angular 
Sections; and Other Things Relating there-unto, and to Trigonometry. III. Of the 
Angle of Contact; with Other Things Appertaining to the Composition of Magnitudes, 
the Inceptives of Magnitudes, and the Composition of Motions, with the Results 
Thereof. IV. Of Combinations, Alternations, and Aliquot Parts. By John Wallis, D.D. 
Professor of Geometry in the University of Oxford; and a Member of the Royal Society, 
London. London, 1685. 

A Discourse of Combinations, Alternations, and Aliquot Parts. London, 1685. 

Salmon, Thomas. A Proposalto Perform Musick in Perfect and Mathematical Proportions: 
Containing I. The State of Musick in General, II. The Principles of Present Practice; 
According to Which Are, III. The Tables of Proportions, Calculated for the Viol, and 
Capable of Being Accommodated to All Sorts of Musick ... with Large Remarks upon 
This Whole Treatise by the Reverend and Learned John Wallis D. D. London, 1688. 

Opera mathematica. 3 vols. Oxford, 1693-99. 

"De postulato quinto; et Definitione quinta Lib. 6 Euclides; disceptatio geometrica" In 
Opera mathematica, Vol. 2, 665—78. Oxford, 1693. 

A Treatise Concerning St. Matthias Day, Misplaced in the Oxford Almanack for the Year 
1684 (Being Leap-Year) at Feb. 24. In a Letter from Dr. Wallis to Dr. John Fell. Oxford, 
1719. 

Wallis, John, and James Bernoulli. The Doctrine of Permutations and Combinations, 
Being an Essential and Fundamental Part of the Doctrine of Chances; As It is Delivered 
by Mr. James Bernoulli ... and by the Celebrated Dr. John Wallis ... Together with Some 
Other Useful Mathematical Tracts. London: Francis Maseres, 1795. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 263 


The Arithmetic of Infinitesimals. Translated by Jacqueline A. Stedall. New York: Springer, 
2004. 


Divinity 

Truth Tried: Or, Animadversions On a Treatise Published by the Right Honorable Robert 
Lord Brook, Entituled “The Nature of Truth, Its Union and Unity with the Soule,” Which 
(Saith He) is One in Its Essence, Faculties, Acts; One with Truth. London: Printed by 
Richard Bishop for Samuel Gellibrand, 1643. 

A Brief and Easie Explanation of the Shorter Catechism: Presented by the Assembly of 
Divines at Westminster, to Both Houses of Parliament, and by Them Approved: Wherein 
the Meanest Capacities May in a Speedy and Easie Way Be Brought to Understand the 
Principles of Religion: In Imitation of a Catechisme Formerly Published by Mr. Herbert 
Palmer. London, 1648. 

Mens sobria serió commendata. Oxford, 1657. 

A Brief and Easie Explanation of the Shorter Catechism: Presented by the Assembly of 
Divines at Westminster, to Both Houses of Parliament, and by Them Approved: Wherein 
the Meanest Capacities May in a Speedy and Easie Way Be Brought to Understand the 
Principles of Religion: In Imitation of a Catechisme Formerly Published by Mr. Herbert 
Palmer, 8th Ed. London: Peter Parker, 1662. 

The Resurrection Asserted: In a Sermon Preached to the University of Oxford on Easter- 
Day, 1679. Oxford: James Good, 1679. 

Horton, Thomas. One Hundred Select Sermons upon Several Texts: Fifty upon the Old 
Testament, and Fifty on the New. By the Reverend and Learned Tho. Horton, D.D. late 
Minister of Great St. Hellens, London. With a foreword by John Wallis. London, 1679. 

The Necessity of Regeneration: In Two Sermons to the University of Oxford. London, 1682. 

A Brief and Easie Explanation of the Shorter Catechism, gth Ed. Dublin: J. Ray for J. Howes, 
1683. 

The Life of Faith: In Two Sermons to the University of Oxford, at St. Mary's Church there, 
on the 6th of January 1683/4 and June the 29th following. London, 1684. 

The Doctrine of the Blessed Trinity Briefly Explained in a Letter to a Friend. London, 1690. 

A Second Letter Concerning the Holy Trinity. Pursuant to the Former from the Same Hand, 
Occasioned by a Letter (There Inserted) from One Unknown, 1691. 

An Explication and Vindication of the Athanasian Creed in a Third Letter, Pursuant of 
Two Former, Concerning the Sacred Trinity. Together with a Postscript, in Answer to 
Another Letter. London: Thomas Parkhurst, 1691. 

A Fourth Letter, Concering the Sacred Trinity, in Reply to What is Entituled, An Answer to 
Dr. Wallis' Three Letters. London, 1691. 

A Fifth Letter, Concerning the Sacred Trinity; in Answer to What is Entituled, The Arians 
Vindication of Himself Against Dr. Wallis's Fourth Letter on the Trinity. London: 
Thomas Parkhurst, 1691. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


264 BIBLIOGRAPHY 


A Sixth Letter, Concerning the Sacred Trinity; in Answer to a Book Entituled, Observations 
on the Four Letters, Etc. London: Thomas Parkhurst, 1691. 

A Seventh Letter, Concerning the Sacred Trinity; Occasioned by a Second Letter from WJ. 
London: Thomas Parkhurst, 1691. 

An Eighth Letter Concerning the Sacred Trinity; Occasioned by Some Letters to Him on 
That Subject, 1691. 

Theological Discourses Containing VIII Letters and III Sermons Concerning the Blessed 
Trinity. By J. Wallis. London: T. Parkhurst, 1692. 

Three Sermons Concerning the Sacred Trinity. 1691. London: Thomas Parkhurst, 1692. 

Theological Discourses and Sermons on Several Occasions: Part II. London: Thomas 
Parkhurst, 1692. 

A Defense of the Christian Sabbath. In Answer to a Treatis of Mr. Tho. Bampfield Pleading 
for Saturday-Sabbath. London: L. Litchfield for C. Comingsby, 1692. 

A Defense of the Christian Sabbath. In Answer to a Treatis of Mr. Tho. Bampfield Pleading 
for Saturday-Sabbath. 2nd Ed. London: L. Litchfield for C. Comingsby, 1693. 

A Defense of the Christian Sabbath. Part the Second, a Rejoinder to Mr. Bampfield's Reply 
to Dr. Wallis's Discourse Concerning the Christian-Sabbath. Oxford: Leon. Lichfield, 
1694. 

An Answer to Dr. Sherlock's Examination of the Oxford Decree; in a Letter from a Member 
of That University, to His Friend in London. London: M. Whitlock, 1696. 

Sermons; Now First Printed from the Original Manuscripts of John Wallis, D.D. To Which 
are Prefixed Memoirs of the Author, with Some Original Anecdotes. Edited by William 
Wallis. London, 1791. 

Eight Letters Concerning the Blessed Trinity: By John Wallis, D.D., Formerly Savilian 
Professor at the University of Oxford. A New Edition, with the Author's Last Revisions 
and Corrections: Together with a Preface and Notes by Thomas Flintoff. Edited by 
Thomas Flintoff. London, 1840. 


Contributions to the Philosophical Transactions of the Royal Society 
of London 

"Observations Continued upon the Barometer or Rather Ballance of the Air" 
Philosophical Transactions (1665-1678) 1, no. 10 (1666): 163—66. 

“A Relation Concerning the Late Earthquake Neer Oxford; Together with Some Obser- 
vations of the Sealed Weatherglass, and the Barometer Both upon That Phaeno- 
menon, and in General" Philosophical Transactions (1665-1678) 1, no. 10 (1666): 
166-71. 

"A Relation of an Accident by Thunder and Lightning, at Oxford.” Philosophical 
Transactions (1665-1678) 1, no. 13 (1666): 222-26. 

"An Essay of Dr. John Wallis, Exhibiting His Hypothesis about the Flux and Reflux of 
the Sea, taken from the Consideration of the Common Center of Gravity of the 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 265 


Earth and Moon; Together with an Appendix of the Same, Containing an Answer to 
Some Objections, Made by Severall Persons against That Hypothesis." Philosophical 
Transactions (1665—68) 1, no. 16 (1666): 263-81. 

"An Appendix, Written by Way of Letter to the Publisher; Being an Answer to Some 
Objections, Made by Several Persons, to the Precedent Discourse.” Philosophical 
Transactions (1665—1678) 1, no. 16 (1666): 281-89. 

"An Account of a Book: Animadversions of Dr. Wallis, upon Mr. Hobs's Late Book, De 
principiis & ratiocinatione geometrarum.’ Philosophical Transactions (1665-1678) 1, 
no. 16 (1666): 289-94. 

"Observations Made in Several Places, of the Late Eclipse of the Sun, Which Happened 
on the 22 of June, 1666.” Philosophical Transactions (1665-1678) 1, no. 17 (1666): 
295-97. 

"Some Inquiries and Directions Concerning Tides, Proposed by Dr. Wallis, for the 
Proving or Disproving of His Lately Publish’t Discourse Concerning Them.” 
Philosophical Transactions (1665-1678) 1, no. 17 (1666): 297-98. 

"Two Letters, Written by Dr. John Wallis to the Publisher; One, Concerning the Variety 
of the Annual High-Tides in Respect to Several Places: The Other, Concerning Some 
Mistakes of a Book Entitaled Specimina mathematica Francisci Dulaurens, Especially 
Touching a Certain Probleme, Affirm'd to Have Been Proposed by Dr. Wallis to the 
Mathematicians of All Europe, for a Solution." Philosophical Transactions (1665—78) 
3, no. 34 (1668): 652-55. 

"Some Animadversions, Written in a Letter by Dr. John Wallis, on a Printed Paper, 
Entitul’d ‘Responsio Francisci du Laurens ad Epistolam D. Wallisii ad Cl. V. 
Oldenburgium Scriptam"" Philosophical Transactions (1665-78) 3, no. 38 (1668): 
744-50. 

"An Account of Two Books: De virorum organis generationi inservientibus, &c.; 
Logarithmotechnia Nicolai Mercatoris. Concerning Which We Shall Here Deliver 
the Account of the Judicious Dr. I. Wallis, Given in a Letter to the Lord Vis-count 
Brouncker" Philosophical Transactions (1665-1678) 3, no. 38 (1668): 750-64. 

"A Second Letter of Dr. John Wallis on the Same Printed Paper of Francisus Du Laurens, 
Mention in the Next Foregoing Transactions." Philosophical Transactions (1665-78) 
3, no. 39 (1668): 775-79. 

"A Continuation of Dr. Wallis His Second Letter, Publish't in Numb. 39, to the Printed 
Paper of Mr. Du Laurens.” Philosophical Transactions (1665-1678) 3, no. 41 (1668): 
825-32. 

"Some Observations Concerning the Baroscope and Thermoscope, Made and 
Communicated by Doctor I. Wallis at Oxford, and Dr. I Beale at Yeovil in Somerset, 
Deliver'd Here According to the Several Dates, When They Were Imparted. Dr. Beale 
in Those Letters of His Dated Decemb.18. Decemb. 29. 1669. and Januar. 3. 1669/70." 
Philosophical Transactions (1665—1678) 4, no. 55 (1669): 113-20. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


266 BIBLIOGRAPHY 


"An Accompt of a Small Tract, Entituled, Thomae Hobbes Quadratura circuli, cubatio 
sphaera, duplicatio cubi, (secundo edita,) denuo refutata, Auth. Joh. Wallis. S. T. D. 
Geom, Prof. Saviltano. Oxoniae, 1669." Philosophical Transactions (1665-1678) 4, no. 
55 (1669): 1121-22. 

"A Letter of Dr. John Wallis to Robert Boyle Esq, Concerning the Said Doctor's Essay 
of Teaching a Person Dumb and Deaf to Speak, and to Understand a Language; 
Together with the Success Thereof: Which Letter though Written Many Years Since, 
Was but Lately Obtain'd to Be Inserted Here, It Being Esteemed Very Well Worth to 
Be Preserv'd and Communicated for Publick Use." Philosophical Transactions (1683— 
1775) 5, no. 16 (1670): 1087-99. 

“Dr. Walliss Answer to the Foregoing Animadversions, Directed in a Letter to the 
Publisher, March 19. 1669/70." Philosophical Transactions (1665-1678) 5, no. 64 (1670): 
2068-74. 

“An Answer of Dr. Wallis to Mr. Hobbes’s Rosetum geometricum in a Letter to a Friend in 
London, Dated July 16. 1671.” Philosophical Transactions (1665-1678) 6, no. 73 (1671): 
2202-09. 

“Dr. Wallis’s Opinion Concerning the ‘Hypothesis physica nova’ of Dr. Leibnitius, 
Promised in Numb. 73. and Here Inserted in the Same Tongue, Wherein It Was 
Written to the Publisher, April. 7.1671.” Philosophical Transactions (1665-1678) 6, no. 
74 (1671): 2227-31. 

“An Answer to Four Papers of Mr. Hobs, Lately Published in the Months of August, and 
This Present September, 1671.” Philosophical Transactions (1665-1678) 6, no. 75 (1671): 
2241-50. 

“Epitome binae methodi tangentium Doctoris Johannis Wallisii Geom. Prof. Saviliani 
Oxoniae; alias fusius & explicatius ab ipso traditae, hic vero ob angustiam loci com- 
pendifactae: In quarum schematismis si forsan literae quaedam redundaverint, 
illae ad ea pertinere censendae sunt, quae in ampliori ejusdem scripto continentur, 
hic vero dicta de causa omittantur" Philosophical Transactions (1665-1678) 7, no. 81 
(1672): 4010-16. 

“Dr. John Wallis His Answer, by Way of Letter to the Publisher, to the Book, Entituled 
Lux mathematica, &c. Described in Numb. 86. of These Tracts.” Philosophical Tran- 
sactions (1665-78) 7, no. 87 (1672): 5067-73. 

"Ejusdem Doctoris Wallis II Non-Nulla, De centro gravitatis hyperbolae, praegres- 
sae epistolae subnexa" Philosophical Transactions (1665-1678) 7, no. 87 (1672): 
5074-75. 

"An Extract of Letters from Dr. John Wallis to the Publisher, 1672.Sept.26.&c. Concer- 
ning the Suspension of Quick Silver Well Purged of Air, Much Higher Than the 
Ordinary Standard in the Torricellian Experiment" Philosophical Transactions 
(1665-78) 7, no. 91 (1672): 5160-70. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 267 


"A Confirmation, Given by Dr. Wallis, of What Was Deliver'd in Numb. 9o. about the 
Strange Freezing in Somersetshire.” Philosophical Transactions (1665-1678) 8, no. 92 
(1673): 5196. 

"A Note of Dr. Wallis Sent in a Letter of Febr. 17. 167, upon Mr. Listers Observation 
Concerning the Veins in Plants, Pubish't in Numb. 9o. of These Tracts." Philosophical 
Transactions (1665—1678) 8, no. 95 (1673): 6060. 

"Epistola Doct. Johannis Wallisii, Primam inventionem & demonstrationem aequalita- 
tis lineae curvae paraboloidis cum recta, Anno 1657. Factam, Dn. Guilielmo Neile p. 
m. Afferens; Proximeque Dn. Christophoro Wren Equiti, inventionem lineae rectae 
aequalis cycloidi ejufque partibus, Anno 1658.” Philosophical Transactions (1665— 
1678) 8, no. 98 (1673): 6146—49. 

"An Extract of a Letter of Dr. J. Wallis, to M. Hevelius, from Oxford, Decemb. 31. 1673. 
Gratulatory for His Organographia; and Particularly Concerning Divisions by 
Diagonals, Lately Inserted in Mr. Hook's Animadversions on the First Part of the 
Machina coelestis of the Honourable Joh. Hevelius; but So Faultly Printed, That It 
Was Thought Fit, at the Author's Desire, in His Letter to the Publisher, of Januar. 4. 
1674/5 to Be Here Done More Correctedly" Philosophical Transactions (1665-1678) 9, 
no. 111 (1674): 243-46. 

“Dr. Wallis’s Letter to the Publisher, Concerning a New Musical Discovery; Written from 
Oxford, March 14. 1676/7.” Philosophical Transactions (1665-1678) 12, no. 134 (1677): 
839-42. 

"An Extract of Two Letters, Written by Dr. Wallis to the Publisher the 20th and goth of 
January Last, Concerning a Considerable Meteor Seen in Many Distant Places of 
England at the Same Time.” Philosophical Transactions (1665-78) 12, no. 135 (1677): 
863-66. 

“A Letter from Dr. John Wallis, to One of the Secretaries of the Royal Society (Dr. Robert 
Plot, the Publisher of These Transactions) Concerning an Antient Mantle—Tree 
in Northampton-Shire; on Which the Date of It (for the Year of Our Lord 1133) is 
Expressed by the Numeral Figures, which Shews the Great Antiquity of Those 
Figures Here in England.’ Philosophical Transactions (1683-1775) 13, no. 154 (1683): 
399-403. 

"An Extract of a Letter from the Reverend and Learned Dr. John Wallis, to the Publisher 
Dr. Robert Plot; Concerning Two Very Large Stone Chimney Pieces: With a Peculiar 
Sort of Arch-Work Thereon.” Philosophical Transactions (1683-1775) 14, no. 166 (1684): 
800-01. 

“A Discourse Concerning the Air's Gravity, Observing the Baroscope, Occasioned by 
That of Dr. Garden; Presented to the Phil. Soc. of Oxford, by the Reverend Dr. Wallis, 
President of That Society. April, 14, 1685.” Philosophical Transactions (1683-1775) 15, 
no. 171 (1685): 1002-14. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


268 BIBLIOGRAPHY 


"A Letter from the Reverend Dr Wallis, Professor of Geometry in the University of 
Oxford, and Fellow of the Royal Society, London, to Mr. Richard Norris, Conceming 
the Collection of Secants; and the True Division of the Meridians in the Sea-Chart." 
Philosophical Transactions (1683-1775) 15, no. 176 (1685): 93-201. 

"Two Extracts of the Journall of the Phil. Soc. of Oxford; One Containing a Paper, 
Communicated March 31, 1685, by the Reuerend Dr Wallis, President of That Soc. 
Concerning the Strength of Memory When Applied with Due Attention: The 
Other, Dated Dec. 15th, 1685, Describing a Large Stone Voided by Way of Urine.” 
Philosophical Transactions (1683-1775) 15, no. 178 (1685):1269—71. 

“A Discourse concerning the Measure of the Airs Resistance to Bodies Moved in It. By 
the Learned John Wallis S. T. D. et R. S. Soc.” Philosophical Transactions (1683-1775) 
16, no. 186 (1687): 269-80. 

"The Sentiments of the Reverend and Learned Dr. John Wallis, R. S. Soc. upon the 
Aforesaid Appearance, Communicated in a Letter to the Publisher" Philosophical 
Transactions (1683—1775) 16, no. 187 (1687): 323-29. 

"Problema florentinum, de mira templi testudine quadrabili. A Doctissimo Dno. 
Johanne Wallis, S. T. D. Solutum.” Philosophical Transactions (1683-1775) 17, no. 196 
(1693): 584-86. 

"A Proposal concerning the Parallax of the Fixed Stars, in Reference to the Earths 
Annual Orb. In Several Letters of May the 2d, June 29. and July 20 1693. from Dr. 
John Wallis to William Molineux Esq." Philosophical Transactions (1683-1775) 17, no. 
202 (1693): 844-49. 

"An Extract of a Letter from the Reverend Dr. John Wallis to Richard Waller, Esq; 
Secretary to the Royal Society, Concerning the Spaces in the Cycloid, Which Are 
Perfectly Quadrable^ Philosophical Transactions (1683-1775) 19, no. 217 (1695): 111213. 

"A Discourse Concerning the Methods of Approximation in the Extraction of Surd 
Roots.’ Philosophical Transactions (1683-1775) 19, no. 215 (1695): 2—11. 

"An Account of the Extraordinary Cure of a Horse That Was Staked into His Stomach; 
Communicated by the Reverend Dr. John Wallis, D. D. R. S. Soc.” Philosophical 
Transactions (1683-1775) 19, no. 219 (1696): 178-80. 

"An Extract of a Letter from Dr. Wallis, of May 4.1697, Concerning the Cycloeid Known 
to Cardinal Cusanus, about the Year 1450; and to Carolus Bovillus about the Year 
1500.” Philosophical Transactions (1683-1775) 19, no. 229 (1697): 561-66. 

"A Letter of Dr. Wallis, Dated Oxford, Sept. 6. 1697. Containing Some Additions to His 
Letter about Thunder and Lightning, and a Correction of His 109th Cap. of His 
Algebra.” Philosophical Transactions (1683-1775) 19, no. 233 (1697): 729-31. 

"A Letter of Dr. John Wallis, of May 14. 1698. to Sir John Blencowe (One of His Majesty's 
Justices of the Court of Common—Pleas) Concerning the Observation of Easter 
for This Present Year, on April 24, 1698.” Philosophical Transactions (1683-1775) 20, 
no. 240 (1698): 185-89. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 269 


"A Letter of Dr. John Wallis to Samuel Pepys Esquire, Relating to Some Supposed 
Imperfections in an Organ.” Philosophical Transactions (1683—1775) 20, no. 242 (1698): 
249-56. 

“A Letter of Dr. John Wallis, to Mr. Andrew Fletcher; Concerning the Strange Effects 
Reported of Musick in Former Times, beyond What Is to Be Found in Later Ages.” 
Philosophical Transactions (1683-1775) 20, no. 243 (1698): 297-303. 

“A Letter of Dr. John Wallis, (Geom. Prof. Oxon, and F. R. S.) to Mr. Thomas Beverly; 
Concerning His Method for Instructing Persons Deaf and Dumb" Philosophical 
Transactions (1683—1775) 20, no. 245 (1698): 353-60. 

"A Letter from Dr. Wallis of Jan. 11. 1697/8. To Dr. Sloane, Concerning the Effects of a 
Great Storm of Thunder and Lightning at Everdon in Northamptonshire, (Wherein 
Diuers Persons Were Killed) on July 27. 1691.” Philosophical Transactions (1683-1775) 
20, no. 236 (1698): 5-11. 

"A Question in Musick Lately Proposed to Dr. Wallis, Concerning the Division of the 
Monochord, or Section of the Musical Canon: With His Answer to It.” Philosophical 
Transactions (1683-1775) 20, no. 238 (1698): 80-84. 

“A Letter of Dr. Wallis to Dr. Sloan, Secretary to the Royal Society, Giuing an Account 
of Some Late Passages between Him and Myn Heer Leibnitz, of Hannover.” 
Philosophical Transactions (1683-1775) 21, no. 255 (1699): 273-74- 

"Illustrissimo Celeberrimoque Viro D. Godefredo Gulielmo Leibnitio, Hanoverae. Oxo- 
niae, Apr. 20. 1699." Philosophical Transactions (1683-1775) 21, no. 255 (1699): 280-84. 

"A Letter from Dr. Wallis to Dr. Sloan, Secretary to the Royal Society, Concerning Some 
Supposed Alteration of the Meridian Line; Which May Affect the Declination of the 
Magnetical Needle, and the Poles Elevation.” Philosophical Transactions (1683-1775) 
21, no. 255 (1699): 285-86. 

"An Extract of Two Letters, from Dr. John Wallis, (Professor of Geometry in Oxford.) 
The One to His Grace the Lord Arch— Bishop of Canterbury. The Other to the 
Lord Bishop of Worcester.” Philosophical Transactions (1683-1775) 21, no. 257 (1699): 
343-54- 

"A Letter of Dr Wallis to Min Heer Leibnitz at Hannover, Concerning Some Easy 
Methods of His, for the Measuring of Curve—Lined Figures, Plain and Solid.” 
Philosophical Transactions (1683-1775) 22, no. 263 (1700): 547-51. 

"Part of a Letter of Dr Jo. Wallis F. R. S. to the Publisher, Concerning the Use of the 
Numeral Figures in England, in the Year 1090.’ Philosophical Transactions (1683-1775) 
22, no. 266 (1700): 677. 

"A Letter of Dr Wallis to Dr Tyson, Concerning Mens Feeding on Flesh." Philosophical 
Transactions (1683-1775) 22, no. 269 (1700): 769—73. 

"A Second Letter of Dr Wallis to the Publisher, Relating to Mr Somner's Treatise of 
Chartham News: And, Some Magnetick Affairs." Philosophical Transactions (1683— 
1775) 22, no. 276 (1701): 1030-38. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


270 BIBLIOGRAPHY 


“A Second Letter of Dr Wallis to Dr Tyson, on the Same Subject. Oxford, Jan. 23. 1701.’ 
Philosophical Transactions (1683-1775) 22, no. 269 (1701): 783-85. 

"A Letter of Dr John Wallis, D. D. Professor of Geometry in the University of Oxford, 
and Fellow of the Royal Society in London; to Dr Hans Sloane, Secretary to the Said 
Royal Society; Relating to That Isthmus, or Neck of Land, Which is Supposed to Have 
Joyned England and France in Former Times, Where Now is the Passage between 
Dover and Calais.” Philosophical Transactions (1683-1775) 22, no. 275 (1701): 967-79. 

"A Letter of Dr Wallis to Captain Edmund Halley; Concerning the Captains Map of 
Magnetick Variations; and Some Other Things Relating to the Magnet." Philosophical 
Transactions (1683-1775) 23, no. 278 (1702): 1106-12. 

Wallis, John, and Christopher Wren. “A Summary Account of the General Laws of 
Motion by Dr. John Wallis, and Dr. Christopher Wren.” Philosophical Transactions 
(1665-78) 3, no. 43 (1668): 864-68. 

Wallis, John, David Gregory, and John Caswell. “A Letter of Dr Wallis to Dr Sloan, 
Concerning the Quadrature of the Parts of the Lunula of Hippocrates Chius, 
Performed by Mr John Perks; with the Further Improvements of the Same, by Dr 
David Gregory, and Mr John Caswell.” Philosophical Transactions (1683-1775) 21, no. 
259 (1699): 411218. 


Other Philosophical Works 
A Discourse of Gravity and Gravitation, Grounded on Experimental Observations: 
Presented to the Royal Society, Nov. 12, 1674. London, 1675. 
Institutio logicae: ad communes usus accommodata. Oxford, 1687, 1699 (in Opera 
Mathematica, Vol. 3, *Miscellanea"), 1702 (twice), 1715, 1729, 1763. 
Exercitationes tres. De cometarum distantiis investigandis. De rationum & fractionum 
reductione. De periodo Juliana. London, 1678. 


Editorial Work 

Horrocks, Jeremiah. Jeremi Horroccii, Liverpoliensis Angli, ex Palatinatu Lancastriae, 
Opera posthuma. Accedunt Guilielmi Crabtri observationes coelestes. Adjiciuntur 
Johannis Flamstedii de temporis aequatione diatriba, numeri ad lunae theoriam 
Horroccianam. Adjiciuntur J. Wallisii exercitationes tres. Edited by John Wallis. 
London, 1672-73; 1678. 

Potter, Francis. An Interpretation of the Number 666. Wherein, Not Onely the Manner, 
How This Number Ought to Be Interpreted, is Clearely Proved and Demonstrated; 
but It Is Also Shewed, That This Number Is an Exquisite and Perfect Character, Truly, 
Exactly, and Essentially Describing That State of Government, to Which All Other 
Notes of Antichrist Doe Agree. Oxford: Leonard Lichfield, 1642. [Translated by John 
Wallis and published as] Interpretatio Numeri 666. Amsterdam, 1677. 

Archimedes. APXIMHAOYX TOY XYPAKOYXIOY YAMMITHS, KAI KYKAOY 
METPHXIX. EYTOKIOY AXKAAQNITOY, sg abo úróuvyua. Archimedis 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 271 


Syracusani Arenarius, et Dimensio circuli. Eutocii Ascalonitae, in hanc commentarius. 
Edited by John Wallis. Oxford, 1676. 

Ptolemaues, Claudius. Harmonicum libri tres. Edited by John Wallis. Oxford, 1682. 

"Cyprian's Computation", with notes in Cyprian. Sancti Caecilii Cypriani Opera. Oxford, 
1682. 

Aristarchus, Samius, and Pappus Alexandrinus. APIETAPXOX XAMIOY IIepl ueyeXóv 
xoi dnoonuàtwv Hàioç xai XeXvónc, BIBAION. IIAIIIIOY AAEXANAPEQS Tov ty¢ 
Xovoyoyíjc BIBAION B’ Andonacua. ARISTARCHI SAMII De magnitudinibus & 
distantiis solis & lunae, Liber. Nunc primum Graece editus cum Federici Commandini 
versione Latina, notisq; illius & editoris. PAPPI ALEXANDRINI Secundi libri 
Mathematicae collectionis, fragmentum, hactenus desideratum. E codice MS. edidit, 
Latinum fecit, notisque illastravit. Edited by John Wallis. Oxford, 1688. 

Porphyry. TIOPOYPIOY EIX TA APMONIKA IITOAEMAIOY YIIOMNHMA. 
Porphyrii in Harmonica Ptolemaei commentarius." In Opera mathematica, Vol. 3, 
edited by John Wallis, 183—355. Oxford, 1699. 

Bruennius, Manuel. "MANOYHA BPYENNIOX APMONIKA. Manuelis Bryennii Har- 
monica.” In Opera mathematica, Vol. 3, edited by John Wallis, 357—508. Oxford, 1699. 


Correspondence and Other Works 

Correspondence of John Wallis (1616-1703). 4 vols. Edited by Philip Beeley and Christoph 
J. Scriba. Oxford, 2003-14. 

Grammatica Linguae Anglicanae: Cui praefigitur De loquela sive sonorum formatione 
tractatus grammatico-physicus: Et (nunc primum) subjungitur Praxis grammatica. 
Oxford, 1653, 1664, 1674, 1699 in Opera Mathematica, Vol. 3 (Misc); Hamburg, 1672, 
1688; Leiden, 1727, 1740; Kónigsberg, 1721, 1731; London, 1765; Paris, 1895. 

Grammar of the English Language with an Introductory Grammatico-Physical Treatise 
on Speech (or the Formation of All Speech Sounds). Edited by J. A. Kemp. London: 
Longman Group Ltd., 1972. 

Reasons Showing the Consistency of the Place of the Custos Archivorum with That of a 
Savilian Professor. Oxford, 1657. 

A Defence of the Royal Society, and the Philosophical Transactions, Particularly Those of 
July, 1670. In Answer to the Cavils of Dr. William Holder. London, 1678. 

Scriba, Christoph, ed. “The Autobiography of John Wallis, F.R.S.” Notes and Records of 
the Royal Society of London 25 (1970): 17-46. 

“Mr. Maydwell's Proposals, 1700-1701.” In Collectanea: First Series, edited by C. R. L. 
Fletcher, 309-37. Oxford: Oxford Historical Society, 1885. 

Davys, John. An Essay on the Art of Decyphering: In Which Is Inserted a Discourse of 
Dr. Wallis, Now First Publish’D from His Original Manuscript in the Publick Library at 
Oxford. London, 1737. 

John Wallis: Writings on Music. Edited by David Cram and Benjamin Wardhaugh. 
Farnham and Burlington: Ashgate, 2014. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


272 BIBLIOGRAPHY 


Teaching Language to a Boy Born Deaf: The Popham Notebook and Associated Texts. Ed 
and introd David Cram and Jaap Maat. Oxford: Clarendon Press, 2017. 


Other Printed Primary Sources 

"An Account of Two Books: A Treatise of Algebra, Both Historical and Practical, John 
Wallis; Apologia pro circuitione sanguinis; qua respondetur Aemylio Parisano, 
medico Veneto, Georgio Entio." Philosophical Transactions (1683-1775) 15, no. 173 
(1685): 1095-106. 

Aristotle. The Complete Works of Aristotle: The Revised Oxford Translation. Edited by 
Jonathan Barnes. Princeton: Princeton University Press, 1984. 

Assembly of Divines. The Shorter Catechism, a Facs. of the First Ed., 1647, with Historical 
Account and Bibliography. With an introduction by Samuel W. Carruthers. London, 
1897. 

Aubrey, John. ‘Brief Lives, Chiefly of Contemporaries, Set Down by John Aubrey, between 
the Years 1669 & 1696. Edited by Andrew Clark. 2 vols. Oxford: Oxford University 
Press, 1898. 

Aubrey, John. Aubrey on Education: A Hitherto Unpublished Manuscript by the Author of 
Brief Lives.’ Edited by J. E. Stephens. London: Routledge & Kegan Paul, 1972. 

Baillie, Robert. A Dissuasive from the Errours of the Time: Wherein the Tenets of the 
Principall Sects, Especially of the Independents, Are Drawn Together in One Map, for 
the Most Part, in the Words of Their Own Authors, and Their Maine Principles Are 
Examined by the Touch-stone of the Holy Scriptures. London, 1645. 

Baillie, Robert. The Letters and Journals of Robert Baillie. 3 vols. Edited by David Laing. 
Edinburgh, 1842. 

Bampfield, Thomas. A Reply to Dr. Wallis, His Discourse Concerning the Christian 
Sabbath. London, 1693. 

Barrow, Isaac. Euclide’s Elements; The Whole Fifteen Books Compendiously Demonstrated. 
London, 1660. 

Barrow, Isaac. Lectiones geometrice: In quibus, presertim, generalia curvarum linearum 
symptomata declarantur. London, 1670. 

Barrow, Isaac. The Usefulness of Mathematical Learning Explained and Demonstrated: 
Being Mathematical Lectures Read in the Publick Schools at the University of 
Cambridge. London, 1734. 

Barrow, Isaac. The Mathematical Works of Isaac Barrow. Edited by William Whewell. 
Cambridge: Cambridge University Press, 1860. 

Barrow, Isaac, Isaac Newton, ed., Edmund Stone, trans. Geometrical Lectures: Explain- 
ing the Generation, Nature and Properties of Curve Lines. London, 1735. 

Baxter, Richard, ed. An Accompt of All the Proceedings of the Commissioners of Both 
Perswasions, Appointed by His Sacred Majesty, According to Letter Patents, for the 
Review of The Book of Common Prayer, Etc. London, 1661. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 273 


Baxter, Richard. Reliquiae Baxterianae: Or, Mr. Richard Baxter's Narrative of the Most 
Memorable Passages of His Life and Times. Edited by Matthew Sylvester. London, 1696. 

Birch, Thomas. The History of the Royal Society of London. 4 vols. London, 1756-57. 

Boyle, Robert. Some Considerations about the Reconcileableness of Reason and Religion. 
London, 1675. 

Briggs, Henry. EuxAetóou Lrowyetwy BifAia. Elementorum Euclidis libri tredecim. Secundum 
Betera exemplaria restituti. Ex versione Latina Federici Commandini aliquam multis 
in locis castigata. London, 1620. 

Briggs, Henry. Arithmetica logarithmica: Sive logarithmorum chiliades triginta, pro nu- 
meris naturalis ferre crescentibus ab unitate ad 20,000: et a 90,000 ad 100,000. Quorum 
ope multa perficiuntur arithmetica problemata et geometrica. London, 1624. 

Briggs, Henry. Trigonometria Britannica: Sive De doctrina triangulorum libri duo: 
Quorum prior continet constructionem canonis sinuum, tangentium & secantium, 
una cum logarithmis sinuum & tangentium ad gradus & graduum centesimas & ad 
minuta & secunda centesimis respondentia. Gouda, 1633. 

Brouncker, Viscount. “The Squaring of the Hyperbola, by an Infinite Series of Rational 
Numbers, Together with Its Demonstration, by that Eminent Mathematician, the 
Right Honourable the Lord Viscount Brouncker" Philosophical Transactions (1665— 
78) 3, no. 34 (1668): 645-49. 

Brouncker, Viscount, and Christopher Wren. "Two Other Letters, Consonant to the 
Former; One of the Lord Vis-Count Brouncker; the Other, of the Said Sir Ch. Wren.” 
Philosophical Transactions (1665-1678) 8, no. 98 (1673): 6149-50. 

Burgersdijk, Franco. Institutionum logicarum, libri duo, decreto illustr. ac Potent. DD. 
Ordinum Hollandiae et West-Frisiae, in usum scholarum eiusdem Provinciae, ex 
Aristotelis, Keckermanni, aliorumque praecipuorum logicorum praeceptis recensitis, 
nová methodo ac modo formati, atque editi. Amsterdam, 1626. 

Burgersdijk, Franco. Institutionum logicarum libri duo, decreto illustris. ac Potentiss. 
DD. Ordinum Hollandiae et West-Frisiae, in usum scholarum eiusdem Provinciae, ex 
Aristotelis praeceptis nová methodo ac modo formati, atque editi. Editio secunda, ab 
autore multis locis emendata. Amsterdam, 1634. 

Burgersdijk, Franco. Institutionum logicarum libri duo. Ad juventutem Cantabrigiensem. 
Cambridge, 1644. 

Burgersdijk, Franco. Institutionum logicarum libri duo. Ad juventutem Cantabrigiensem. 
Cambridge, 1647. 

Burgersdijk, Franco. Institutiones logicae, ex Aristotelis praeceptis nova methodo ac 
modo formate, atque editae cum synopsi. Editio omnium novissima. Geneva, 1650. 
Burgersdijk, Franco. Institutionum logicarum libri duo, decreto illustris. ac Potentiss. 
DD. Ordinum Hollandiae et West-Frisiae, in usum scholarum eiusdem Provinciae, ex 
Aristotelis praeceptis nová methodo ac modo formati, atque editi. Editio secunda, ab 

autore multis locis emendata. Amsterdam, 1670. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


274 BIBLIOGRAPHY 


Burgersdijk, Franco. Institutionum logicarum libri duo. Ad juventutem Cantabrigiensem. 
Cambridge, 1680. 

Burgersdijk, Franco. Monitio logica: Or, An Abstract and Translation of Burgersdicius His 
Logic. London, 1697. 

Burgess, Anthony. Vindiciae legis, or, A Vindication of The Morall Law and The Covenants, 
from the Errours of Papists, Arminians, Socinians, and More Especially, Antinomians. 
London, 1647. 

Burges, Cornelius. A Vindication of the Ministers of the Gospel in, and about London, 
from the Unjust Aspersions Cast upon Their Former Actings for the Parliament, As 
If They Had Promoted the Bringing of the King to Capitall Punishment with a Short 
Exhortation to Their People to Keep Close to Their Covenant-Ingagement. London: 
Thomas Underhill, 1648/49. 

Burrows, Montagu, ed. The Register of the Visitors of the University of Oxford, from A.D. 
1647 to A.D. 1658. London: The Camden Society, 1881. 

Camden, William. Viri Clarissimi Gulielmi Camdeni, et illustrium virorum ad G. 
Camdenum Epistolae. Edited by Thomas Smith. London, 1691. 

Cawdrey, Daniel. Vindiciae clavium: Or, a Vindication of the Keyes of the Kingdom of 
Heaven, into the Hands of the Right Owners. London, 1645. 

Cawdrey, Daniel. Independency Further Proved to Be a Schism, or, A Survey of Dr Owens 
Review of His Tract of Schism. London, 1658. 

Charleton, Walter. The Immortality of the Human Soul, Demonstrated by the Light of 
Nature. In Two Dialogues. London, 1657. 

Childrey, Joseph. “A Letter of Mr. Joseph Childrey to the Right Reverend Seth Lord 
Bishop of Sarum, Containing Some Animaversions upon the Reverend Dr. John 
Wallis's Hypothesis about the Flux and Reflux of the Sea, Publish't No. 16. of These 
Tract.” Philosophical Transactions (1665—78) 5, no. 64 (1670): 2061-68. 

Collins, John. “A Letter from Mr. John Collins to the Reverend and Learned Dr. John 
Wallis Savilian Professor of Geometry in the University of Oxford, Giving His 
Thoughts about Some Defects in Algebra." Philosophical Transactions (1683—1775) 14, 
no. 159 (1684): 575-82. 

Commentarii Collegii Conimbricensis Societatis Jesu in octo libros physicorum Aristotelis 
Stagyrite. Coimbra, 1591. 

Commentarii Collegii Conimbricensis Societatis Jesu in tres libros Aristotelis De animá. 
Coimbra, 1592. 

Commentarii Collegii Conimbricensis Societatis Jesu in quattuor libros physicorum 
Aristotelis De coelo. Coimbra, 1592. 

Commentarii Collegii Conimbricensis Societatis Jesu in libros Aristotelis qui Parva natu- 
ralia appelantur. Coimbra, 1592. 

Commentarii Collegii Conimbricensis Societatis Jesu in libros Ethicorum Aristotelis ad 
Nichomachum aliquot Cursus Conimbricensis disputationes in quibus precipua 


quaedam Ethice discipline capita continentur. Coimbra, 1595. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 275 


Commentarii Collegii Conimbricensis Societatis Jesu in duos libros Aristotelis De genera- 
tione et corruptione. Coimbra, 1595. 

Commentarii Collegii Conimbricensis Societatis Jesu in universam dialecticam. Venice, 
1606. 

Commentarii Collegii Conimbricensis Societatis Jesu in universam dialecticam. Cologne, 
16n. 

Commentarii Collegii Conimbricensis Societatis Jesu in libros Meteorum Aristotelis 
Stagyrite. Coimbra, 1592. 

Cotton, John. The Keyes of the Kingdom of Heaven, and Power thereof, according to the 
Word of God ... Published by Thomas Goodwin and Philip Nye. London, 1644. 

Davenport, John. Letters of John Davenport: Puritan Divine. Edited by Isabel MacBeath 
Calder. New Haven: Yale University Press, 1937. 

Davys, John. An Essay on the Art of Decyphering: In Which Is Inserted a Discourse of 
Dr. Wallis, Now First Publish’D from His Original Manuscript in the Publick Library at 
Oxford. London, 1737. 

Dell, William. A Plain and Necessary Confutation of Divers Gross and Antichristian 
Errors, Delivered to the University Congregation, the Last Commencement, Anno. 
1653. by Mr. Sydrach Simpson, Master of Pembroke Hall in Cambridge. London, 1654. 

Dell, William. The Right Reformation of Learning, Schooles and Universities According to 
the State of the Gospel, and the True Light That Shines Therein. London, 1654. 

Dell, William. A Testimony from the Word Against Divinity-Degres in the University: 
Or, Any Academical Degrees Made Use of for the Ministry of the Gospel. London, 1654. 

Dell, William. The Testimony of Martin Luther upon the Whole Matter, to Wit, Touching 
Universities, Humane Larning, or Philosophy, University Degrees, etc. London, 1654. 

Descartes, René. The Philosophical Writings of Descartes. 3 vols. Translated by John 
Cottingham, Robert Stoothoff, and Dugald Murdoch. Cambridge: Cambridge 
University Press, 1985. 

Ent, George. Apologia pro circulatione sanguinis: Qua respondetur Aemilio Parisano 
Medic Veneto. London, 1641. 

Ent, George. The Grounds of Unity in Religion: Or an Expedient for a General Conformity, 
and Pacification. London, 1679. 

Euclid. Euclidis Elementorum libri XV. Edited by Christopher Clavius. Cologne, 1591. 

Euclid. Euclidis Elementorum libri XV. Accessit liber XVI. De solidorum regularium cui- 
slibet intra quodlibet comparatione. Edited by Christopher Clavius. Frankfurt, 1607. 

Euclid. Euclidis Elementorum Libri XV. Accessit liber XVI. De solidorum regularium cui- 
slibet intra quodlibet comparatione. Edited by Christopher Clavius. Frankfurt, 1654. 

Euclid. Euclid: The Thirteen Books of the Elements. 2nd edn., 3 vols. Edited by T. L. Heath. 
Cambridge: Cambridge University Press, 1926. 

Fonseca, Petrus. Institutionum dialecticarum libri octo. Coimbra, 1575. 

Foster, Samuel. The Art of Dialling by a New, Easie, and Most Speedy Way. Shewing, How 
to Describe the Houre-Lines upon All Sorts of Plaines, Howsoever, or in What Latitude 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


276 BIBLIOGRAPHY 


Soever Situated: As Also, to Find the Suns Azimuth, whereby the Sight of Any Plaine 
is Examine. Performed by a Quadrant, Fitted with Lines Necessary to the Purpose. 
London, 1638. 

Foster, Samuel. Posthuma Fosteri: The Description of a Ruler, upon Which Is Inscribed 
Divers Scales: And the Uses thereof Invented and Written by Mr. Samuel Foster, Later 
Professor of Astronomie in Gresham Colledg. By Which the Most Usuall Proposition 
in Astronomie, Navigation, and Dialling, Are Facily Performed. Also, a Further Use of 
the Said Scales in Deliniating of Far Declining Dials; and of Those That Decline and 
Recline, Three Severall Wayes. With the Deliniating of All Horizontall Dials, between 
30, and 60 Gr of Latitude, without Drawing Any Lines but the Houres Themselves. 
London, 1652. 

Foster, Samuel. Elliptical, or Azimuthal Horologiography. Comprehending Severall 
Wayes of Describing Dials upon All Kindes of Superficies Either Plain or Curved: And 
unto Upright Stiles in Whatsoever Position They Shall Be Placed. London, 1654. 

Foster, Samuel. Miscellanies, or Mathematical Lucubrations of Mr. Samuel Foster 
Published and Many of Them Translated into English by the Care and Industry of John 
Twysden. London, 1659. 

Foster, Samuel. The Art of Measuring Containing the Description and Explanation of the 
Carpenters New Rule. Furnished with a Variety of Scales, Fitted for the More Speedy 
Mensuration of Superficies and Solids. London, 1677. 

Foster, Samuel. The Description and Use of the Nocturnal by M. Samuel Foster; with the 
Addition of a Ruler, Shewing the Measures of Inches and Other Parts of Most Countries, 
Compared with Our English Ones; Being Useful for All Merchants & Tradesmen, 1685. 

Gataker, Thomas. De diphthongis, sive bivocalibus; dque lieterarum quarundam sono 
Germano, naturá genuiná, figurá nová, idoneá, scriptura veteri, veraque; dissertatio 
philologica. London, 1646. 

Gataker, Thomas. His Vindication of the Annotations by Him Published upon These 
Words... [Jer 10.2] against the Scurrilous Aspersions of the Grand Imposter 
Mr. William Lillie as Also against the Various Expositions of Two of His Advocates, 
Mr. John Swan, and Another by Him Cited, but Not Named: Together with the 
Annotations Themselves. Wherein the Pretended Grounds of Judiciary Astrologie, and 
the Scripture-Proofes Produced for It, Are Discussed and Refuted. London, 1653. 

Gataker, Thomas. Discours Apologetical; Wherein Lilies Lewd and Lowd Lies in His 
Merlin or Pasquil for the Year 1654 Are Clearly Laid Open; His Shameful Desertion of 
His Own Cause is Further Discovered; His Shameless Slander Fullie Refuted; and His 
Malicious and Murtherous Mind, Inciting to a General Massacre of Gods Ministers, 
from His Own Pen, Evidentlie Evinced, 1654. 

Glisson, Francis. Anatomia hepatis, cui praemittuntur quaedam ad rem anatomicam 
universe spectantia et ad calcem operis subjiciuntur nonnulla de lymphae-ductibus 


nuper repertis. London, 1654. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 277 


Glisson, Francis, Bate George, and Assuerus Regemorter. De rachitide; sive, Morbo pu- 
erili qui vulgo the rickets dicitur. London, 1650. 

Glisson, Francis, George Bate, and Ahasuerus Regemorter, Nicholas Culpeper, trans. A 
Treatise of the Rickets: Being a Disease Common to Children. Wherein (Among Many 
Other Things) Is Shewed, 1 The Essence, 2 The Causes, 3 The Signs, 4 The Remedies, of 
the Disease. London, 1651. 

Glisson, Francis. Tractatus de natura substantiae energetica, seu de vita naturae eiusque 
tribus primis facultitatibus naturalibus: I. Perceptiva, II. Appetitiva, et III. Motiva. 
London, 1672. 

Glisson, Francis. English Manuscripts of Francis Glisson (1): From Anatomia Hepatis 
(The Anatomy of the Liver), 1654. Edited by Andrew Cunningham. Cambridge 
Wellcome Texts and Documents. Cambridge: Wellcome Unit for the History of 
Medicine, 1993. 

Glisson, Francis. Philosophical Papers: Materials Related to ‘De Natura Substantiae 
Energetica' (‘On the Energetic Nature of Substance’), 1672. Edited by Guido Giglioni. 
Latin Manuscripts of Francis Glisson (1). Cambridge: Wellcome Unit for the History 
of Medicine, 1996. 

Glisson, Francis. Lectures and Other Papers. Edited by Andrew Cunningham. English 
Manuscripts of Francis Glisson. Cambridge: Wellcome Unit for the History of 
Medicine, 1998. 

Goddard, Jonathan. A Discourse Setting for the Unhappy Conditions of the Practice of 
Physick in London, and Offering Some Means to Put It into a Better; for the Interest of 
Patients, No Less, or Rather Much More, Then of Physicians. London, 1670. 

Goodwin, Thomas, Philip Nye, Sydrach Simpson, Jeremiah Burroughs, and William 
Bridge. An Apologeticall Narration, Humbly Submitted to the Honourable Houses of 
Parliament. London, 1643. 

Greville, Robert. The Nature of Truth: Its Union and Unity with the Soule, Which Is One in 
Its Essence, Faculties, Acts; One with Truth. Discussed by the Right Honorable Robert 
Lord Brook, in Letter to a private Friend. By Whom It Is Now Published for the Publick 
Good. London, 1640. 

Greville, Robert. A Discourse Opening the Nature of that Episcopacie, Which Is Exercised 
in England. Wherein, with all Humility, Are Represented Some Considerations Tending 
to the Much-Desired Peace, and Long Expected Reformation, of This Our Mother 
Church. By the Right Honourable Robert Lord Brooke. London, 1641. 

Griffiths, John, ed. Statutes of the University of Oxford Codified in the Year 1636 under the 
Authority of Archbishop Laud Chancellor of the University. Oxford, 1888. 

Gurnall, William. The Christians Labour and Reward; or, a Sermon, Part of Which Was 
Preached at the Funeral of the Right Honourable the Lady Mary Vere, Relict of Sir 
Horace Vere, Baron of Tilbury, on the roth of January, 1671. at Castle Hedingham in 
Essex. London, 1672. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


278 BIBLIOGRAPHY 


Haak, Theodore, trans. The Dutch Annotations upon the Whole Bible: Or, All the Holy 
Canonical Scriptures of the Old and New Testament, Together with, and According to 
Their Own Translation of All the Text: As Both the One and the Other Were Ordered 
and Appointed by the Synod of Dort, 16:8, and Published by Authority, 1637. London, 
1657. 

Hartlib, Samuel. The Hartlib Papers. Sheffield University: Humanities Research 
Institute, 2002. 

Harriot, Thomas. Artis analyticae praxis: Ad aequationes algebraicas nová, expeditá, et 
generali methodo, resoluendas. Edited by Walter Warner. London, 1631. 

Heerebord, Adrian. EPMHNEIA Logica, seu explicatio tum per notas, tum per exempla, 
synops. Logicae Burgersidicianae ... Editio tertia. Amsterdam, 1657. 

Hevelius, Johannes. Selenographia: Sive lunae descriptio. Danzig, 1647. 

Hobbes, Thomas. Elementorum philosophiae sectio prima De corpore. London, 1655. 

Hobbes, Thomas. Elements of Philosophy, the First Section, Concerning Body. Written in 
Latine by Thomas Hobbes of Malmesbury and Now Translated in to English. To Which 
Are Added Six Lessons to the Professors of Mathematicks of the Institution of Sr. Henry 
Saville, in the University of Oxford. London, 1656. 

Hobbes, Thomas. Six Lessons to the Professors of the Mathematiques, One of Geometry, 
the Other of Astronomy: In the Chaires Set up by the Noble and Learned Sir Henry 
Saville, in the University of Oxford. London, 1656. 

Hobbes, Thomas. ZXrtyuaí dyewuetplac, dymoixtas, avtimodite(as, or Markes of the Absurd 
Geometry, Rural Language, Scottish Church-Politicks and Barbarismes of J. Wallis. 
London, 1657. 

Hobbes, Thomas. Elementorum philosophiae sectio secunda De homine. London, 1658. 

Hobbes, Thomas. Examinatio et emendatio mathmaticae hodiernae. Qualis explicatur 
in libris Johannis Wallisii Geometriae Professoris Saviliani in Academia Oxoniensi dis- 
tributa in sex dialogos. London, 1660. 

[Hobbes, Thomas]. La Duplication du Cube par V. A. Q. R. Paris, 1661. 

Hobbes, Thomas. Mr Hobbes Considered in His Loyalty, Religion, Reputation, and 
Manners, by Way of a Letter to Dr Wallis. London, 1662. 

Hobbes, Thomas. De principiis et ratiocinatione geometrarum. Ubi ostenditur incertitu- 
dinem falsitatemque non minorem inesse scriptis eorum, quam scriptis physicorum et 
ethicorum. Contra fastum professorum geometriae. London, 1666. 

Hobbes, Thomas. Quadratura circuli, cubatio sphaerae, duplicatio cubi, breviter demon- 
strata. London, 1669. 

Hobbes, Thomas. To the Right Honorable and Others, the Learned Members of the Royal 
Society, 1671. 

Hobbes, Thomas. Rosetum geometricum, sive propositiones aliquot frustra antehac ten- 


tate, cum censura brevi doctrine Wallisianc de motu. London, 1671. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 279 


Hobbes, Thomas. Lux mathematia. Excussa collisionibus J. Wallisii et T. Hobbesii. Multis 
& fulgentissimis aucta radiis authore R. R. Adjuncta est censura doctrinae Wallisianae 
de libra, una cum Roseto Hobbesii. London, 1672. 

Hobbes, Thomas. Considerations upon the Reputation, Loyalty, Manners & Religion of 
Thomas Hobbes. London, 1680. 

Hobbes, Thomas. The English Works of Thomas Hobbes. Vol. 1: Elements of Philosophy. 
The First Section, Concerning Body, Written in Latin by Thomas Hobbes of Malmesbury, 
and Translated into English. Edited by Sir William Molesworth. London, 1839. 

Hobbes, Thomas. Thomas Hobbes: The Correspondence. 2 vols. Edited by Noel Malcolm. 
Oxford: Clarendon Press, 1994. 

Holder, William. A Supplement to the Philosophical Transactions of July, 1670. With Some 
Reflexions on Dr. J. Wallis, His Letter There Inserted. London, 1670. 

Holder, William. A Supplement to the Philosophical Transactions of July, 1670, with Some 
Reflexions on Dr. John Wallis, His Letter There Inserted. London, 1678. 

Horne, John. AJATPIBH HEPI ITAIAO-BAIITIXMOY, or a Consideration of Infant 
Baptism. London, 1654. 

Horrocks, Jeremiah. Jeremi Horroccii, Liverpoliensis Angli, ex Palatinatu Lancastriae, 
Opera posthuma. Accedunt Guilielmi Crabtri observationes coelestes. Adjiciuntur 
Johannis Flamstedii de temporis aequatione diatriba, numeri ad lunae theoriam 
Horroccianam. Adjiciuntur J. Wallisii Exercitationes tres. Edited by John Wallis. 
London, 1672-73. 

Horrocks, Jeremiah. Jeremi Horroccii, Liverpoliensis Angli, ex Palatinatu Lancastriae, 
Opera posthuma. Accedunt Guilielmi Crabtri observationes coelestes. Adjiciuntur 
Johannis Flamstedii de temporis aequatione diatriba, numeri ad lunae theoriam 
Horroccianam. Adjiciuntur J. Wallisii Exercitationes tres. Edited by John Wallis. 
London, 1678. 

Horton, Thomas. One Hundred Select Sermons upon Several Texts: Fifty upon the Old 
Testament, and Fifty on the New. By the Reverend and Learned Tho. Horton, D.D. Late 
Minister of Great St. Hellens, London. Foreword by John Wallis. London, 1679. 

Huygens, Christiaan. “A Summary Account of the Laws of Motion by Mr. Christian 
Hugens in a Letter to the R. Society, and Since Printed in French in the Journal 
des Scavans of March 18, 1669. st. n." Philosophical Transactions (1665-78) 3, no. 46 
(1668): 925-28. 

Huygens, Christiaan. Oeuvres Complétes. 22 vols. The Hague: Société Hollandaise des 
Sciences and Martinus Nijhoff, 1888-1950. 

Hyde, Edward. State Papers Collected by Edward, Earl of Clarendon. 3 vols. Oxford: 
Oxford University Press, 1767—86. 

J. W. The Third Letter from WJ. to Doctor Wallis, upon the Subject of Two Former Letters 
to Him, Concerning the Sacred Trinity. London, 1693. 

Keckermann, Bartholomaeus. Praecognitorum logicorum tratatus 111. Hanover, 1606. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


280 BIBLIOGRAPHY 


Keckermann, Bartholomaeus. Systema logicae, tribus libris. Adornatum, pleniore 
praeceptorum methodo, et commentariis scriptis ad praeceptorum illustrationem et 
collationem cum doctrina Aristotelis, atque aliorum, tum veterum, tum recentium 
logicorum sententiis ac disputationibus. 1603. 

Keckermann, Bartholomaeus. Systema S. S. theologiae, tribus libris. Hanover, 1607. 

Keckermann, Bartholomaeus. Systema logicae, tribus libris. Adornatum, pleniore 
praeceptorum methodo, et commentariis scriptis ad praeceptorum illustrationem et 
collationem cum doctrina Aristotelis, atque aliorum, tum veterum, tum recentium 
logicorum sententiis ac disputationibus. Hanover, 1613. 

Keith, George. A Sermon Preachd at the Turners-Hall, The 5th. of May 1700. By George 
Keith. In Which He Gave an Account of His Joyning in Communion with the Church 
of England. With Some Additions and Enlargements Made by Himself: London, 1700. 

Keith, George. Two Sermons Preachid at the Parish-Church of St. George Botolph-Lane, 
London, May the 12th. 1700. London, 1700. 

Kendall, George. Theokratia, or, A Vindication of the Doctrine Commonly Received in the 
Reformed Churches Concerning Gods Intentions of Special Grace and Favour to His 
Elect in the Death of Christ as Also His Prerogative, Power, Prescience, Providence, the 
Immutability of His Nature and Counsels &c. from the Attempts Lately Made Against 
It, by Master John Goodwin in His Book Entituled Redemption Redeemed Together 
with Some Digressions Concerning the Impossibility of New Immanent Acts of God. 
London, 1653. 

Keith, George. “A Fescue for a Horne-Book, Or an Apology for University-Learning, as 
Necessary for Contrey-Preachers.” In Sancti Sanciti. Or, The Common Doctrine of the 
Perseverance of the Saints, 145-67. London, 1654. 

King Charls II. His Declaration to All His Loving Subjects of the Kingdome of England. 
Dated from His Court at Breda in Holland the 4/14 of Aprill 660. And Read in Parliament, 
May 1. 1660. Together with His Maiesties Letter of the Same Date: To His Excellence the 
Ld. Gen. Monck, to Be Communicated to the L. President of the Council of State, and to 
the Officers of the Army Under His Command. London: John Playford, 1660. 

Lightfoot, John. The Journal of the Proceedings of The Assembly of Divines, from January 1, 
1643, to December 31, 1644; and Letters to and from Dr. Lightfoot. Edited by John Rogers 
Pitman. London, 1824. 

Lilly, William. Christian Astrology: Modestly Treated of in Three Books. London, 1647. 

Lilly, William. Annus Tenebrosus, or The Dark Year. Or Astrologicall Judgements upon 
Two Lunar Eclipses, and One Admirable Eclips of the Sun, All Visible in England, 1652. 
Together with a Short Method How to Judge the Effects of Eclipses. London, 1653. 

Lilly, William. William Lilly’s History of His Life and Times from the Year 1602-1681. 
London, 1715. 

Lily, William. A Short Introduction of Grammar. London, 1653. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 281 


Merret, Christopher. A Short View of the Frauds, and Abuses Comitted by Apothecaries; 
as Well in Relation to Patients, as Physicians: And of the Only Remedy thereof by 
Physicians Making Their Own Medicines. London, 1669. 

Merret, Christopher. A Short Replyto the Postscript, &c. of H. S. Shewing His Many Falsities 
in Matters of Fact; the Impertinencies of His Promised Answeres to Some Physicians 
That Have Written against the Apothecaries: His Conspiracy with Apothecaries to 
Defame Them, the R.S. and Many Learned Men of Our Nation. London: James Allestry, 
1670. 

Mersenne, Marin. Correspondence Du P. Marin Mersenne. v; vols. Edited by Paul 
Tannery, Cornelis de Waard, and René Pintard. Vols 1-2, Paris: Beauchesne 1932- 
1933; Vols 3—4, Paris: Presses Univsitairés de France, 1945—55; Vols 5-17, Paris: CNRS, 
1959-1988. 

Münster, Sebastian. Cosmographia. Basel, 1544. 

Newton, Isaac. Philosophiae naturalis principia mathematica. London: Royal Society, 

1687. 

Newton, Isaac. A Treatise of the Method of Fluxions and Infinite Series, with its Application 

to the Geometry of Curve Lines. London, 1737. 

Newton, Isaac. The Correspondence of Isaac Newton. 7 vols. Edited by H. W. Turnbull. 

Cambridge: The Royal Society, 1959-77. 

Norton, Robert. The Gunners Dialogue. London, 1628. 


Nye, Stephen. Observations on the Four Letters of Dr. John Wallis Concerning the Trinity 
and the Creed of Athanasius. London, 1691. 

Oldenburg, Henry. "Some Inquiries and Directions Concerning Tides, Proposed by 
Dr. Wallis, for the Proving or Disproving of His Lately Publish't Discourse Concerning 
Them.” Philosophical Transactions (1665-1678) 1, no. 17 (1666): 297-98. 

Oldenburg, Henry. The Correspondence of Henry Oldenburg. 13 vols. Edited by A. Rupert 
Hall and Marie Boas Hall. Vols. 1-9, Madison, Wisc.: University of Wisconsin Press; 
Vols.10—1, London: Mansell; Vols.12-13, London: Taylor & Francis, 1965-86. 

Oughtred, William. Arithmeticae in numeris et speciebus institutio: Quae tum logisticae, 
tum analyticae, atque adeo totius mathematicae, quasi clavis est. London, 1631. 

Owen, John. The Doctrine of the Saints Perseverance, Explained and Confirmed. Oxford: 
Leonard Lichfield, 1654. 

Peletarius, Jacobus. In Christophorum Clavium, 'De Contactu linearum, apologia. eius- 
dem demonstrationes tres. I. De anguli rectilinei et curvilinei aequalitate. II. De lineae 
rectae in treis parteis continue proportionales sectione. III. De areae trianguli ex nu- 
meris, aestimatione. Paris, 1579. 

Perkins, William. The Workes of That Famous and Worthy Minister of Christ in the 
University of Cambridge, Mr. William Perkins. 3 vols. Cambridge, 161618. 

Philips, Henry. “A Letter Written to Dr. John Wallis by Mr. Henry Philips, Containing 

His Observations about the True Time of the Tides.” Philosophical Transactions 

(1665-78) 3, no. 34 (1668): 656-59. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


282 BIBLIOGRAPHY 


Pope, Walter. The Life of the Right Reverend Father in God Seth, Lord Bishop of Salisbury, 
and Chancellor of the Most Noble Order of the Garter. With a Brief Account of Bishop 
Wilkins, Mr. Lawrence Rooke, Dr. Isaac Barrow, Dr. Turberville, and Others. London, 
1697. 

Potter, Francis. An Interpretation of the Number 666. Wherein, Not Onely the Manner, 
How This Number Ought to Be Interpreted, Is Clearely Proved and Demonstrated; 
but It Is Also Shewed, That This Number is an Exquisite and Perfect Character, Truly, 
Exactly, and Essentially Describing That State of Government, to Which All Other 
Notes of Antichrist Doe Agree. Oxford: Leonard Lichfield, 1642. 

Potter, Francis. Interpretatio numeri 666. Amsterdam, 1677. 

Prynne, William. Canterburies Doome. Or the First Part of a Compleat History of the 
Commitment, Charge, Tryall, Condemnation, Execution of William Laud Late Arch- 
Bishop of Canterbury. London, 1646. 

Ramus, Petrus. Euclides. Paris, 1549. 

Ramus, Petrus. Prooemium mathematicum. Paris: Andream Wechelum, 1567. 

Ramus, Petrus. Arithmeticae libri duo: Geometriae septem et viginti. Basel, 1569. 

Ramus, Petrus. Elements of Geometrie. Edited and translated by Thomas Hood. London, 
1590. 

Ramus, Petrus. Geometriae libri XXVII. Hanover, 1604. 

Rigaud, Stephen J., ed. Correspondence of Scientific Men of the Seventeenth Century. 2 
vols. Hildesheim: Georg Olms, 1965. 

Rogers, Samuel. The Diary of Samuel Rogers 1634-1638. Edited by Tom Webster and 
Kenneth Shipps. Woodbridge: The Boydell Press and Church of England Record 
Society, 2004. 

Sancto Vincento, Gregorius. Opus geometricum quadraturae circuli et sectionum coni. 
Antwerp, 1647. 

Salmon, Thomas. A Vindication of an Essay to the Advancement of Musick: From Mr. 
Matthew Lock’s Observations, by Enquiring into the Real Nature and Most Convenient 
Practise of That Science. London, 1672. 

Salmon, Thomas. A Proposal to Perform Musick in Perfect and Mathematical Proportions: 
Containing I. The State of Musick in General, II. The Principles of Present Practice; 
According to Which Are, III. The Tables of Proportions, Calculated for the Viol, and 
Capable of Being Accommodated to All Sorts of Musick ... with Large Remarks upon 
This Whole Treatise by the Reverend and Learned John Wallis D. D. London: John 
Lawrence, 1688. 

Sanderson, Robert. Logicae artis compendium. With an introduction by E. J. Ashworth. 
Instrumenta Rationis: Sources for the History of Logic in the Modern Age. Bologna: 
Cooperativa Libraria Universitaria Editrice Bologna, 1985. 

Savile, Henry. Praelectiones tresdecim in principium Elementorum Euclidis, Oxonii habi- 
tae. 1620. Oxford, 1621. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 283 


Savile, Henry. "Oratio Habita Oxonii, Anno 1592. Septem. 23. coram Regina Elizabetha." 
In Oratio, coram Reginá Elizabetha Oxoniae habita; aliaque doctiss: virorum opellae 
posthumae, ex ipsius authorum autographis desumptae, quarum syllabum sequens 
pagina lectori exhibet, edited by Thomas Barlow. Oxford, 1658. 

Scarburgh, Charles. Syllabus musculorum. In MYOTOMIA: Or the Anatomical 
Administration of all the Muscles of an Humane Body, as They Arise in Dissection. As 
Also an Analitical Table, Reducing Each Muscle to His Use and Part. Newly Revived 
with Additions, by William Molins, Mr. in Chyrugy. London, 1676. 

Scarburgh, Charles. Bibliotheca mathematica & medica Scarburghiana; or, the 
Mathemathical and Physical Parts of the Famous Library of Sir Charles Scarburgh, 
Kn, M.D. Containing a Complete Collection of Mathematical Books, in Greek, Latin, 
French, Italian, and English; with a Large Collection of Physick Books in All Languages, 
All Curiously Bound, Will Be Sold by Auction on Monday the 18th of This Instant 
February. London, 1695. 

Scheibler, Christopher. Introductio logicae, ubi De philosophiae, De natura logicae, De 
praedicamentis, De praedicabilibus. Additi sunt indices duo, alter capitum, genera- 
lium titulorum et quaestionum in initio: Alter rerum in fine. Editio secunda Correctior. 
Giessen, 1618. 

Smectymnuus. An Answer to a Booke Entitvled An Hvmble Remonstrance. In which, the 
Originall of Liturgy, Episcopacy Is Discussed. And Quares Propounded Concerning 
Both. The Parity of Bishops and Presbyters in Scripture Demonstrated. The Occasion of 
Their Imparity in Antiquity Discovered. The Disparity of the Ancient and Our Moderne 
Bishops Manifested. The Antiquity of Ruling Elders in the Church Vindicated. The 
Prelaticall Church Bownded. London, 1641. 

Smiglecius, Martinus. Logica. Selectis disputationibus et quaestionibus illustrata. Et in 
duos tomos distributa: In qua quicquid in Aristotelico Organo vel cognitu necessarium, 
vel obscuritate perpelexum, tam clare et perspicue, quam solide ac nervose pertracta- 
tur. Cum indice rerum copiose. Ingolstadt, 1618; Oxford, 1634, 1638. 

Smith, Thomas. A Pacifick Discourse of the Causes and Remedies of the Differences about 
Religion, Which Distract the Peace of Christendom. London, 1688. 

Smith, Thomas. A Discourse Concerning Divine Providence, in Relation to National 
Judgments. London, 1693. 

Smith, Thomas. Catalogus librorum manuscriptorum bibliothecae Cottoniae. Oxford, 
1696. 

Smith, Thomas. Clarissimi ac doctissimi viri, Joannis Gravii, olim Astronomiae in 
Academia Oxoniensi Professoris Saviliani, Vita: In qua de illius studiis, itineribus in 
Italiam, ad Constantinopolim, et in Ægyptum susceptis, et libris ineditisque, fusè dis- 
seritur. London: Royal Society, 1699. 

Smith, Thomas. Admodum reverendi et doctissimi viri, D. Roberti Huntingtoni, Episcopi 
Rapotensis, Epistolae: Et veterum mathematicorum, Graecorum, Latinorum, et 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


284 BIBLIOGRAPHY 


Arabum, Synopsis: Collectore Viro Clarissimo et Doctissimo, D. Edwardo Bernardo, 
Astronomiae in Academica Oxoniensi Professore Saviliano. Praemittuntur D. 
Huntingtoni et D. Bernardi Vitae. London, 1704. 

Smith, Thomas.Vitae quorundam eruditissimorum et illustrium virorum. London, 1707. 

Sprat, Thomas. The History of the Royal-Society of London, for the Improving of Natural 
Knowledge. London, 1667. 

Stubbe, Henry. Clamor, rixa, joci, mendacia, furta, cachini, or A Severe Enquiry into the 
Late Oneirocritica Published by John Wallis, Grammar-Reader in Oxon. London, 1657. 

Stubbe, Henry. The Savilian Professours Case Stated. London, 1658. 

Suarez, Francisco. Disputationes metaphysicae. Salamanca, 1597. 

Suarez, Francisco. Disputationes metaphysicae. In Opera omnia. Vols. 25 and 26. Edited 
by Carlo Berton. Paris, 1866. Reprint, Hildesheim: Georg Olms, 1998. 

Suarez, Francisco. On the Various Kinds of Distinctions: Metaphysical Disputation 7. 
Translated by Cyril Vollert. Milwaukee, Wisconsin: Marquette University Press, 1947. 

Tenison, Thomas. The Creed of Mr. Hobbes Examined; in a Feigned Conference between 
Him, and a Student in Divinity. London, 1670. 

Tenison, Thomas. His Grace the Lord Archbishop of Canterbury's Letter to the Right 
Reverend the Lords Bishops of His Province. To the Right Reverend the Lord Bishop of 
Ely. London, 1699. 

Toletus, Francis. Commentaria, unà cum quaestionibus, in universam Aristotelis logi- 
cam. Cologne, 1596. 

Toon, Peter, ed. The Correspondence of John Owen (1616-1683). Cambridge: James Clarke, 
1970. 

Turretin, Francis. Institutes of Elenctic Theology. 3 vols. Edited by James T. Dennison. 
Translated by George Musgrave Giger. Philipsburg: P & R Publishing, 1992. 

Twisse, William. Vindiciae gratiae, potestatis, ac providentiae Dei. Hoc est, ad examen 
libelli Perkinsiani de praedestinationis modo et ordine, institutum a Iacobo Arminio, 
responsio scholastica, tribus libris absoluta. Amsterdam, 1632. 

Ussher, James. The Reduction of Episcopacie unto the Form of Synodical Government 
Received in the Ancient Church: Proposed in the Year 1641. As an Expedient for the 
Prevention of Those Troubles, Which Afterwards Did Arise about the Matter of Church- 
Government. London, 1656. 

Vitellio. HEPI OIITIKHP, id est De natura, ratione, et proiectione radiorum uisus, lumi- 
num, colorum atque formarum, quam uulgo perspectiuam vocant, libri X. Nürnburg, 
1535. 

Vossius, Gerardus Joannes. De quator artibus popularibus de philologia et scientiis math- 
ematicis cui subjungitur chronologia mathematicorum. Amsterdam, 1650. 

Ward, John. The Lives of the Professors of Gresham College: To Which Is Prefixed the 
Life of the Founder, Sir Thomas Gresham. With an Appendix, Consisting of Orations, 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 285 


Lectures, and Letters, Writen by the Professors, with Other Papers Serving to Illustrate 
the Lives. London, 1740. 

Ward, G. R. M., trans. Oxford University Statutes. Vol. 1. Containing the Caroline Code, or 
Laudian Statutes, Promulgated A.D. 1636. London, 1845. 

Ward, Seth. Inquisitio in Ismaelis Bullialdi Astronomiae philolaicae fundamenta. 
Oxford, 1653. 

Ward, Seth. In Thomae Hobbii philosophiam exercitatio epistolica. Oxford, 1656. 

Webster, John. Academiarum examen, or the Examination of the Academies. Wherein 
Is Discussed and Examined the Matter, Method and Customes of Academick and 
Scholastick Learning, and the Insufficiency Thereof Discovered and Laid Open; as 
Also Some Expedients Proposed for the Reforming of Schools, and the Perfecting and 
Promoting of All Kind of Science. Offered to the Judgements of All Those That Love the 
Proficiencie of Arts and Sciences, and the Advancement of Learning. London, 1654. 

Whichcote, Benjamin. The Works of the Learned Benjamin Whichcote, D.D. Rector of St. 
Lawrence Jewry, London. 4 vols. Aberdeen, 1751. 

Wilkins, John. The Discovery of a World in the Moone. Or, a Discourse Tending to Prove, 
That ‘tis Probable There May Be Another Habitable World in That Planet. London, 1638. 

Wilkins, John. A Discourse Concerning a New Planet. Tending to Prove, That 'tis Probable 
Our Earth is One of the Planets. The Second Booke, Now First Published. London, 1640. 

Wilkins, John. A Discourse Concerning a New World & Another Planet. In 2 Books. 
London, 1640. 

Wilkins, John. Mercury, or the Secret and Swift Messenger: Shewing, How a man May 
with Privacy and Speed Communicate His Thoughts to a Friend at Any Distance. 
London, 1641. 

[Wilkins , John, and Seth Ward]. Vindiciae academiarum: Containing, Some Brief 
Animadversions upon Mr Websters Book Stiled, The Examination of Academies. 
Together with an Appendix Concerning What M. Hobbs, and M. Dell Have Published 
on This Argument. Oxford, 1654. 

Wilkins, John. An Essay towards a Real Character and a Philosophical Language. 
London, 1668. 

Wood, Anthony. Historia et antiquitates Universitatis Oxoniensis. Oxford, 1674. 

Wood, Anthony. Athenae Oxonienses: An Exact History of All the Writers and Bishops 
Who Have Had Their Education in the Most Ancient and Famous University of Oxford, 
from the Fifteenth Year of King Henry the Seventh, Dom. 1500, to the End of the Year 
1690 Representing the Birth, Fortune, Preferment, and Death of All Those Authors 
and Prelates, the Great Accidents of Their Lives, and the Fate and Character of Their 
Writings: To Which Are Added, the Fasti, or, Annals of the Said University, for the Same 
Time. London, 1690-91. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


286 BIBLIOGRAPHY 


Wood, Anthony. The History and Antiquities of the University of Oxford. 3 vols. Edited by 
John Gutch. Oxford, 1792-96. 

Wood, Anthony. Athenae Oxonienses. 3rd edn., with Additions. Edited by Philip Bliss. 
London, 1813-20. 

Wood, Anthony. The Life and Times of Anthony Wood, Antiquary, of Oxford, 1632-1695, 
Described by Himself Collected from His Diaries and Other Papers. 4 vols. Edited by 
Andrew Clark. Oxford: Oxford Historical Society, 1891. 

Zabarella, Jacob. Opera logica. Basel, 1594. 


Secondary Sources 

Biographia Britannica: Or, the Lives of the Most Eminent Persons Who Have Flourished in 
Great Britain and Ireland, from the Earliest Ages, Down to the Present Times; Collected 
from the Best Authorities, Both Printed and Manuscript, and Digested in the Manner 
of Mr. Bayle's Historical and Critical Dictionary. To Which Are Added, a Supplement 
and Appendix, with a General and a Chronological Index to the Whole. 6 vols. London, 
1766. 

Aarsleff, Hans. “Theodore Haak.” In Dictionary of Scientific Biography. 16 vols., edited by 
Charles C. Gillispie, Vol. 5, pp. 606-8. New York: Charles Scribner's Sons, 1972. 

Abernathy, George R. "The English Presbyterians and the Stuart Restoration, 
1648-1663.” Transactions of the American Philosophical Society 55, Part 2 (May 1965): 
1—101. 

Adair, John. Roundhead General: The Campaigns of Sir William Waller. Phoenix Mill: 
Sutton Publishing, 1997. 

Alexander, Amir. Infinitesimal: How a Dangerous Mathematical Theory Shaped the 
Modern World. New York: Scientific American / Farrar, Straus and Giroux, 2014. 

Ames-Lewis, Francis, ed. Sir Thomas Gresham and Gresham College: Studies in the 
Intellectual History of London in the Sixteenth and Seventeenth Centuries. Aldershot: 
Ashgate, 1999. 

van Asselt, Willem J., and Eef Dekker eds. Reformation and Scholasticism: An 
Ecumenical Enterprise. Grand Rapids: Baker Academic, 2001. 

Barker, Nicolas. The Oxford University Press and the Spread of Learning 1478-1978. 
Oxford, 1978. 

Barnett, Pamela. Theodore Haak, ER.S. (1605-1690): The First German Translator of 
Paradise Lost. The Hague: Mouton & Co, 1962. 

Bavinck, Herman. The Doctrine of God. Translated and edited by William Hendriksen. 
Edinburgh: The Banner of Truth Trust, 1977. (Grand Rapids: Eerdmans, 1951). 

Beddard, R. A. “A Projected Cromwellian Foundation at Oxford and the ‘True Reformed 
Protestant’ Interest, c. 1657-8.” History of Universities 15 (1997-99): 155-91. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 287 


Beddard, R. A.. "Restoration Oxford and the Remaking ofthe Protestant Establishment." 
In The History of the University of Oxford. Volume IV, Seventeenth-Century Oxford, ed- 
ited by Nicholas Tyacke, 803-62 Oxford: Oxford University Press, 1997. 

Beeley, Philip. “Un de Mes Amis’: On Leibniz's Relation to the English Mathematician 
and Theologian John Wallis." In Leibniz and the English-Speaking World, edited by 
Pauline Phemister and Stuart Brown, 63-81. Dordrecht: Springer, 2007. 

Beeley, Philip. "Infinity, Infinitesimals, and the Reform of Cavalieri: John Wallis and 
His Critics" In Infinitesimal Differences: Controversies between Leibniz and His 
Contemporaries, edited by Ursula Goldenbaum and Douglas Jesseph, 31-52. Berlin 
and New York: Walter de Gruyter, 2008. 

Beeley, Philip. “The Progress of Mathematick Learning: John Wallis as Historian 
of Mathematics.” In History of the History of Mathematics: Case Studies for the 
Seventeenth, Eighteenth and Nineteenth Centuries, edited by Benjamin Wardhaugh, 
11-30. Oxford: Peter Lang, 2012. 

Beeley, Philip. “Nova Methodus Investigandi. On the Concept of Analysis in John 
Wallis's Mathematical Writings.” Studia Leibnitiana 45, no. 1 (2013): 42-58. 

Beeley, Philip. “To the Publike Advancement’: John Collins and the Promotion of 
Mathematical Knowledge in Restoration England" BSHM Bulletin: Journal of the 
British Society for the History of Mathematics 32, no. 1 (2017): 61—74. 

Beeley, Philip. “Physical Arguments and Moral Inducements: John Wallis on Questions 
of Antiquarianism and Natural Philosophy" Notes and Records 72, no. 4 (20 
December 2018): 413-30. 

Beeley, Philip, and Christoph Scriba. “Disputed Glory: John Wallis and Some Questions 
of Precedence in Seventeenth-Century Mathematics.” In Kosmos und Zahl: Beiträge 
Zur Mathematik- und Astronomiegeschichte, zu Alexander von Humboldt und Leibniz, 
edited by Harmut Hecht, Regina Mikosch, Ingo Schwarz, Harald Siebert, and Romy 
Werther, 275-99. Stuttgart: Franz Steiner, 2008. 

Beeley, Philip, and Siegmund Probst. “John Wallis (1616-1703): Mathematician and 
Divine.” In Mathematics and the Divine: A Historical Study, edited by T. Koetsier and 
L. Bergmans, 443-57. Amsterdam: Elsevier, 2004. 

Ben-Amos, Ilana Krausman. "Service and Coming of Age of Young Men in Seventeenth- 
Century England.” Continuity and Change 3, no. 1 (1988): 41-64. 

Bendall, Sarah, Christopher Brooke, and Patrick Collinson. A History of Emmanuel 
College, Cambridge. Woodbridge, Suffolk: The Boydell Press, 1999. 

Bennett, Jim, and Scott Mandelbrote. The Garden, the Ark, the Tower, the Temple: Biblical 
Metaphors of Knowledge in Early Modern Europe. Oxford: Museum of the History of 
Science and the Bodleian Library, 1998. 

Bennett, Kate. “John Aubrey’s Collections and the Early Modern Museum.” The 
Bodleian Library Record 17, no. 3-4 (April-October 2001): 213-45. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


288 BIBLIOGRAPHY 


Biagioli, Mario. "The Scientific Revolution is Undead." Configurations 6, no. 2 (1998): 
141—48. 

Bird, Alexander. “Squaring the Circle: Hobbes on Philosophy and Geometry" Journal of 
the History of Ideas 57, no. 2 (1996): 217-31. 

Boersma, Hans. A Hot Pepper Corn: Richard Baxter's Doctrine of Justification in Its 
Seventeenth-Century Context of Controversy. Zoetermeer: Uitgeverij Boekencentrum, 
1993. 

Bonelli, Fecerico, and Lucio Russo. "The Origin of Modern Astronomical Theories of 
Tides: Chrisogono, de Dominis and Their Sources." British Journal for the History of 
Science 29, no. 4 (1996): 385-401. 

Boran, Elizabethanne. “Malignancy and the Reform of the University of Oxford in the 
Mid-Seventeenth Century.” History of Universities 17 (2001-02): 19—46. 

Boyer, Carl I. The History of the Calculus and its Conceptual Development. New York: 
Dover, 1959. 

Boyle, Robert. The Correspondence of Robert Boyle. 6 vols. Edited by Michael Hunter, 
Antonio Clericuzio, and Lawrence M. Principe. London: Pickering & Chatto, 2001. 

Bray, Gerald, ed. Documents of the English Reformation. Minneapolis, Minn.: Fortress 
Press, 1994. 

Bray, Gerald. The Anglican Canons 1529-1947. Woodbridge, Suffolk: The Boydell Press, 
1998. 

Buchanan, Colin. The Savoy Conference Revisited: The Proceedings Taken from the Grand 
Debate of 1661 and the Works of Richard Baxter. Cambridge: Grove Books Limited, 
2002. 

Bush, Sargent, Jr., and Carl J. Rasmussen. The Library of Emmanuel College, Cambridge, 
1584-1637. Cambridge: Cambridge University Press, 1986. 

Cardwell, Edward. A History of Conferences and Other Proceedings Connected with the 
Revision of the Book of Common Prayer; from the Year 1558 to the Year 1690. 3rd edn. 
Oxford, 1849. 

Carpenter, Edward. Thomas Tenison, Archbishop of Canterbury: His Life and Times. 
London: s.P.C.K., 1948. 

Carruthers, Samuel W. Three Centuries of the Westminster Shorter Catechism. 
Fredericton, N. B.: Published for the Beaverbrook Foundations by the University of 
New Brunswick, 1957. 

Carter, Harry. A History of the Oxford University Press: Vol. 1 to the Year 1780. Oxford, 1975. 

Cheney, C. R. A Handbook of Dates: For Students of British History. New ed. Revised by 
Michael Jones. Cambridge: Cambridge University Press, 2000. 

Christianson, Paul. "The Peers, the People, and Parliamentary Management in the 
First Six Months of the Long Parliament.” The Journal of Modern History 49, no. 4 
(December 1977): 575-99. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 289 


Clark, John Willis, ed. Endowments of the University of Cambridge. Cambridge: 
Cambridge University Press, 1904. 

Clark, Sir George. A History of the Royal College of Physicians of London: Volume One. 
Oxford: Oxford University Press, 1964. 

Cliffe, J. T. The Yorkshire Gentry. London: University of London, The Athlone Press, 
1969. 

Cliffe, J. T. The Puritan Gentry: The Great Puritan Families of Early Stuart England. 
London: Routledge & Kegan Paul, 1984. 

Cliffe, J. T. Puritans in Conflict: The Puritan Gentry during and after the Civil Wars. 
London: Routledge, 1988. 

Cockayne, George Edward, ed. Complete Baronetage, Vol. IV. 1665-1707. Exeter: William 
Pollard & Co., 1904. 

Cohen, H. Floris. The Scientific Revolution: A Historiographical Inquiry. Chicago: The 
University of Chicago Press, 1994. 

Cohen, I. Bernard, ed. Puritanism and the Rise of Modern Science: The Merton Thesis. 
New Brunswick: Rutgers University Press, 1990. 

Collinson, Patrick. The Elizabethan Puritan Movement. Oxford: Oxford University Press, 
1967. 

Constantinescu, Ilinca. “John Wallis (1616-1703): A Reappraisal of His Contribution to 
the Study of English.” Historiographia Linguistica 1, no. 3 (1974): 297-31. 

Cooper, Charles Henry. Annals of Cambridge. 3 vols. Cambridge: Warwick and Co., 
1842-45. 

Cope, Esther S. “The Short Parliament of 1640 and Convocation.” Journal of Ecclesiastical 
History 25, no. 2 (April 1974): 167-84. 

Copeman, W. S. C. “Dr Jonathan Goddard, F.R.S. (1617-1675) In The Royal Society: Its 
Origins and Founders, edited by Sir Harold Hartley, F.R.S., 69—77. London: The Royal 
Society, 1960. 

Copleston, Edward. A Second Reply to the Edinburgh Review. Oxford: Cooke, Parker, 
Mackinlay, 1810. 

Costello, William T. The Scholastic Curriculum at Early Seventeenth-Century Cambridge. 
Cambridge, Mass.: Harvard University Press, 1958. 

Cram, David. “Universal Language, Specious Arithmetic and the Alphabet of Simple 
Notions." Beiträge zur Geschichte der Sprachwissenschaft 4 (1994): 213-33. 

Cram, David. The Changing Relations between Grammar, Rhetoric, and Music in the 
Early Modern Period. The Making of the Humanities: Volume 1: Early Modem 
Europe. Amsterdam University Press, 2010. 

Crapulli, Giovanni. Mathesis Universalis: Genesi di un'Idea nel xvi Secolo. Rome: 
Edizioni dell'Ateneo, 1969. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


290 BIBLIOGRAPHY 


Cunningham, Timothy, ed. A General Index to the First Seven Volumes of the Journals 
of the House of Commons. Printed by Order of the House of Commons, by Henry 
Hughs, 1785. 

Curtis, Mark H. Oxford and Cambridge in Transition, 1558-1642: An Essay on Changing 
Relations between the English Universities and English Society. Oxford: Clarendon 
Press, 1959. 

Dalgarno, George. George Dalgarno on Universal Language: The Art of Signs (1667), 
The Deaf and Dumb Man’s Tutor (1680), and the Unpublished Papers. Edited with a 
Translation, Introduction, and Commentary by David Cram and Jaap Maat. Oxford, 
2001. 

Debus, Allen. Science and Education in the Seventeenth Century: The Webster-Ward 
Debate. New York: American Elsevier, 1970. 

Dekker, Eef. Middle Knowledge. Leuven: Peeters, 2000. 

Delany, Paul. British Autobiography in the Seventeenth Century. London: Routledge & 
Kegan Paul, 1969. 

Dennis, David, and Jere Confrey. "The Creation of Continuous Exponents: A Study of 
the Methods and Epistemology of John Wallis." 6 (1996): 33-60. Conference Board 
of the Mathematical Sciences Issues in Mathematics Education, vol. 6. American 
Mathematical Society. 

Des Chene, Dennis. Physiologia: Natural Philosophy in Late Aristotelian and Cartesian 
Thought. Ithaca: Cornell University Press, 1996. 

Dever, Mark E. "Moderation and Deprivation: A Reappraisal of Richard Sibbes.’ Journal 
of Ecclesiastical History 43, no. 3 (July 1992): 396-413. 

Donald, Peter. An Uncounselled King: Charles I and the Scottish Troubles, 1637-1641. 
Cambridge: Cambridge University Press, 1990. 

Dyer, George. The Privileges of the University of Cambridge; Together with Additional 
Observations on Its History, Antiquities, Literature, and Biography. 2 vols. London: 
Longman and Co. 1824. 

Ebner, Dean. Autobiography in Seventeenth-Century England. The Hague: Mouton, 1971. 

Elazar, Michael. “A Dispute over Superposition: John Wallis, Honoré Fabri, and 
Giovanni Alfonso Borelli” Annals of Science 70, no. 2 (2013): 175-95. 

Fauvel, John, Raymond Flood, and Robin Wilson, eds. Oxford Figures: 800 Years of the 
Mathematical Sciences. Oxford: Oxford University Press, 2000. 

Feingold, Mordechai, ed. Before Newton: The Life and Times of Isaac Barrow. Cambridge: 
Cambridge University Press, 1990. 

Feingold, Mordechai. The Mathematicians' Apprenticeship: Science, Universities and 
Society in England, 1560-1640. Cambridge: Cambridge University Press, 1984. 

Feingold, Mordechai. "Tradition versus Novelty: Universities and Scientific Societies 
in the Early Modern Period.” In Revolution and Continuity: Essays in the History and 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 291 


Philosophy of Early Modern Science, edited by Peter Barker and Roger Ariew, 45-59. 
Washington, D.C.: Catholic University of America Press, 1991. 

Feingold, Mordechai. "The Humanities" In The History of the University of Oxford. 
Volume IV, Seventeenth-Century Oxford, edited by Nicholas Tyacke, 211-358. Oxford: 
Oxford University Press, 1997. 

Feingold, Mordechai "Gresham College and London Practitioners: The Nature of the 
English Mathematical Community.” In Sir Thomas Gresham and Gresham College: 
Studies in the Intellectual History of London in the Sixteenth and Seventeenth 
Centuries, 174-88. Aldershot: Ashgate, 1999. 

Feingold, Mordechai. “English Ramism: A Reinterpretation." In The Influence of Petrus 
Ramus: Studies in Sixteenth and Seventeenth Century Philosophy and Sciences, edited 
by Mordechai Feingold, Joseph S. Freedman, and Wolfgang Rother, 127—76. Basel: 
Schwabe & Co., 2001. 

Feingold, Mordechai. “Jesuits: Savants.” In Jesuit Science and the Republic of Letters, ed- 
ited by Mordechai Feingold, 1-45. Cambridge and London: MIT Press, 2003. 

Feingold, Mordechai. “The Origins of the Royal Society Revisited.” In The Practice 
of Reform in Health, Medicine, and Science, 1500-2000: Essays for Charles Webster, 
edited by Margaret Pelling and Scott Mandelbrote, 167-83. Aldershot: Ashgate, 
2005. 

Feingold, Mordechai. “Parallel Lives: The Mathematical Careers of John Pell and John 
Wallis.” Huntington Library Quarterly 69, no. 3 (September 2006): 451-68. 

Ferlier, Louisane. “John Wallis's World of Ink: From Manuscripts to Library.” Notes and 
Records 72, no. 4 (20 December 2018): 431-46. 

Fincham, Kenneth. "Oxford and the Early Stuart Polity" In The History of the University 
of Oxford: Volume IV, Seventeenth-Century Oxford, edited by Nicholas Tyacke, 179- 
210. Oxford: Clarendon Press, 1997. 

Fletcher, H. F. The Intellectual Development of John Milton, Vol. 2. Urbana, Ill.: University 
of Illinois, 1961. 

Force, James E., and Richard H. Popkin, eds. The Millenarian Turn: Millenarian Contexts 
of Science, Politics, and Everyday Anglo-American Life in the Seventeenth and 
Eighteenth Centuries. Millenarianism and Messianism in Early Modern European 
Culture. Dordrecht: Kluwer, 2001. 

Foss, Edward. Biographia Juridica: A Biographical Dictionary of the Judges of England 

from the Conquest to the Present Time 1066-1870. London: John Murray, 1870. 

Foster, Joseph. Alumni Oxonienses: The Members of the University of Oxford, 1500-1714: 
Their Parentage, Birthplace, and Year of Birth, with a Record of Their Degrees. Oxford: 
Parker and Co., 1892. 

Frank, Robert. Harvey and the Oxford Physiologists. Berkeley: University of California 
Press, 1980. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


292 BIBLIOGRAPHY 


French, Roger. William Harvey's Natural Philosophy. Cambridge: Cambridge University 
Press, 1994. 

Gadd, Ian, ed. The History of Oxford University Press: Volume I, Beginnings to 1780. 
Oxford, 2013. 

Gascoigne, John. "The Universities and the Scientific Revolution: The Case of Newton 
and Restoration Cambridge.” History of Science 23, no. 4 (1985): 391-434. 

Gascoigne, John. “A Reappraisal of the Role of the Universities in the Scientific 
Revolution.” In Reappraisals of the Scientific Revoluion, edited by D.C. Lindberg and 
R.S Westman, 207-60. Cambridge: Cambridge University Press, 1990. 

Gibson, Strickland, and John Johnson, eds. The First Minute Book of the Delegates of 
the Oxford University Press, 1668-1756. Oxford Bibliographical Society Publications, 
vol. 6. Oxford: Oxford Bibliographical Society, 1943. 

Gibson, William. A Social History of the Domestic Chaplain 1530-1840. London: Leicester 
University Press, 1997. 

Giglioni, Guido. “Anatomist Atheist? The ‘Hylozoistic’ Foundations of Francis Glisson’s 
Anatomical Research.” In Religio Medici: Medicine and Religion in Seventeenth- 
Century England, edited by Ole Peter Grell and Andrew Cunningham. Aldershot: 
Scolar Press, 1996. 

Giglioni, Guido. “The Genesis of Francis Glisson’s Philosophy of Life.” Unpublished 
PhD dissertation. Baltimore, Maryland: Johns Hopkins University, 2002. 

Gillies, Donald, ed. Revolutions in Mathematics. Oxford: Clarendon Press, 1992. 

Gillispie, Charles C. “Physick and Philosophy: A Study of the Influence of the College 
of Physicians of London upon the Foundation of the Royal Society.” The Journal of 
Modern History 19, no. 3 (September 1947): 210-25. 

Gillispie, Charles C., ed. Dictionary of Scientific Biography. 16 vols. New York: Charles 
Scribner's Sons, 1970-80. 

Goulding, Robert. “Henry Savile and the Tychonic World-System.” Journal of the 
Warburg and Courtauld Institutes 58 (1995): 152-79. 

Goulding, Robert. "Studies on the Mathematical and Astronomical Papers of Sir Henry 
Savile.” Unpublished PhD Diss. Warburg Institute, University of London, 1999. 

Goulding, Robert. "Testimonia Humanitas’: The Early Lectures of Henry Savile.” In Sir 
Thomas Gresham and Gresham College: Studies in the Intellectual History of London 
in the Sixteenth and Seventeenth centuries, edited by Francis Ames-Lewis, 125-45. 
Aldershot: Ashgate, 1999. 

Goulding, Robert. “Humanism and Science in the Elizabethan Universities.” In 
Reassessing Tudor Humanism, edited by Jonathan Woolfson, 223-42. Basingstoke & 
New York: Palgrave Macmillan, 2002. 

Greaves, Richard L., and Robert Zaller, eds. In Biographical Dictionary of British Radicals 
in the Seventeenth Century. 3 Vols. The Harvester Press, 1982. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 293 


Green, I. M. The Re-establishment of the Church of England 1660-1663. Oxford, 1978. 

Green, I. M. “The Persecution of ‘Scandalous’ and ‘Malignant’ Parish Clergy during the 
English Civil War" English Historical Review 94, no. 372 (July 1979): 507-31. 

Guicciardini, Niccolo. Isaac Newton on Mathematical Certainty and Method. Cambridge 
and London: MIT Press, 2009. 

Guicciardini, Niccolo. “John Wallis as Editor of Newton's Mathematical Work.” Notes 
and Records of the Royal Society 66, no. 1 (20 March 2012): 3-17. 

Ha, Polly. English Presbyteriansism, 1590-1640. Stanford, 2011. 

Hall, A. Rupert. From Galileo to Newton 1630-1720. London: Collins, 1963. 

Hara, Kokiti. “Qui a le premier rectifié la cycloide?" Études de Langue et Littérature 
Françaises. Published by the Société Japonaise de Langue et Littérature Françaises, no. 
10 (1967): 30-46. 

Hara, Kokiti. "Pascal et Wallis au Sujet de la Cycloide.” The Annals of the Japan Asso- 
ciation for the Philosophy of Science 13, no. 4 (1969): 166-87. 

Hara, Kokiti. “Pascal et Wallis au Sujet de la Cycloide (II).” Gallia. Published by the 
Société d'Etudes de Langue et Littérature Françaises de L'Université d'Osaka (1971), 
231-49. 

Hara, Kokiti. "Pascal et Wallis au Sujet de la Cycloide (III) Japanese Studies in the 
History of Science, no. 10 (1971): 95-112. 

Harris, R. W. Clarendon and the English Revolution. London: Chatto & Windus, 1983. 

Hartley, Sir Harold, ed. The Royal Society Its Origins and Founders. London: The Royal 
Society, 1960. 

Haugen, Kristine. “Imagined Universities: Public Insult and the Terrae Filius in Early 
Modern Oxford.” History of Universities 16, no. 2 (2000): 1-31. 

Hearne, Thomas, ed. Peter Langtoft's Chronicle. 2 vols. Oxford: Oxford University Press, 
1810. 

Heath, Thomas L. A Manual of Greek Mathematics. Oxford: Oxford University Press, 
1931. 

Henderson, Felicity. “Putting Dons in Their Place: A Restoration Oxford ‘Terrae Filius’ 
Speech.” History of Universities 16, no. 2 (2000): 32—64. 

Hennessy, George, ed. Novum repertorium ecclesiasticum parochiale Londinense or 
London Diocesan Clergy Succession from the Earliest Time to the Year 1898. London: 
Swan Sonnenschein & Co., 1898. 

Hexter, J. H. The Reign of King Pym. Cambridge, Mass.: Harvard University Press, 1941. 

Hill, Christopher. Society and Puritanism in Pre-Revolutionary England. New York: St. 
Martin's Press, 1997. 

Hill, Katherine. "Neither Ancient nor Modern: Wallis and Barrow on the Composition 
of Continua. Part One: Mathematical Styles and the Composition of Continua.” 
Notes and Records of the Royal Society of London 50 (1996): 165-78. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


294 BIBLIOGRAPHY 


Hill, Katherine. "Neither Ancient nor Modern: Wallis and Barrow on the Composition 
of Continua. Part Two: The Seventeenth-Century Context: The Struggle between 
Ancient and Modern.” Notes and Records of the Royal Society of London 51 (1997): 
13-22. 

Hill, Katherine. “John Wallis and Isaac Barrow: Tradition and Innovation and the State 
of Mathematics." Endeavour 22, no. 3 (1998). 

Hirst, Derek. Authority and Conflict: England, 1603-1658. Victoria, Australia: Edward 
Arnold, 1986. 

Houlsby, Guy T. “John Wallis and the Numberical Analysis of Structures.” Nexus Network 
Journal: Architecture and Mathematics 16 (2014): 207-17. 

Hunter, Michael. Science and Society in Resotration England. Cambridge: Cambridge 
University Press, 1981. 

Hunter, Michael. The Royal Society and Its Fellows 1660-1700: The Morphology of an Early 
Scientific Institution. The British Society for the History of Science Monographs, vol. 
4. Chalfont St. Giles: The British Society for the History of Science, 1982. 

Hutton, Charles. A Mathematical and Philosophical Dictionary: Containing an 
Explanation of the Terms, and an Account of the Several Subjects, Comprized under 
the Heads Mathematics, Astronomy, and Philosophy Both Natural and Experimental: 
With an Historical Account of the Rise, Progress, and Present State of These Sciences: 
Also Memoirs of the Lives and Writings of the Most Eminent Authors, Both Ancient 
and Modern, Who by Their Discoveries or Improvements Have Contributed to the 
Advancement of Them. 2 vols. London, 1795. 

Hutton, Sarah. “The Appropriation of Joseph Mede: Millenarianism in the 1640s.” In 
The Millenarian Turn: Millenarian Contexts of Science, Politics, and Everyday Anglo- 
American Life in the Seventeenth and Eighteenth Centuries, edited by James E. Force 
and Richard H. Popkin, 1-13. Dordrecht: Kluwer, 2001. 

Isermann, Michael. “John Wallis on Adjectives: The Discovery of Phrase Structure in 
the Grammatica linguae Anglicanae (1653).” Historiographia Linguistica 23, no. 1-2 
(1996): 47-72. 

Jardine, Nicholas. “Epistemology of the Sciences" In The Cambridge History of 
Renaissance Philosophy, edited by Charles B. Schmitt, Quentin Skinner, Eckhard 
Kessler, and Jill Kraye, 658-71. Cambridge: Cambridge University Press, 1988. 

Jardine, Nicholas. The Scenes of Inquiry: On the Reality of Questions in the Sciences. 
Oxford: Oxford University Press, 2000. 

Jesseph, Douglas. “Hobbes and the Method Of natural Science.’ In The Cambridge 
Companion to Hobbes, edited by Tom Sorell, 86-107. Cambridge: Cambridge 
University Press, 1996. 

Jesseph, Douglas. Squaring the Circle: The War between Hobbes and Wallis. Chicago: 
University of Chicago Press, 1999. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 295 


Jesseph, Douglas. “Geometry, Religion and Politics: Context and Consequences of the 
Hobbes—Wallis Dispute.” Notes and Records 72, no. 4 (20 December 2018): 469-86. 

Johnson, Francis R. “Gresham College: Precursor of the Royal Society.” Journal of the 
History of Ideas 1, no. 4 (October 1940): 413-38. 

Johnson, John, and Strickland Gibson. Print and Privilege at Oxford to the Year 1700. 
Oxford Bibliographical Society Publications, vol. 7. Oxford: Oxford Bibliographical 
Society, 1946. 

Kaplan, Abram. "Analysis and Demonstration: Wallis and Newton on Mathematical 
Presentation." Notes and Records 72, no. 4 (20 December 2018): 447—68. 

Kearney, Hugh. Scholars and Gentlemen: Universities and Society in Pre-Industrial 
Britain, 1500—1700. London: Faber and Faber, 1970. 

Keene, Derek, and Vanessa Harding. Historical Gazetteer of London before the Great 
Fire: 1 Cheapside, Parishes of All Hallows Honey Lane, St. Martin Pomary, St. Mary 
le Bow, St. Mary Colechurch, and St. Pancras Soper Lane. Cambridge: Chadwyck— 
Healey, 1987. 

Klein, Jacob. Greek Mathematical Thought and the Origin of Algebra. Translated by Eva 
Brann. Cambridge, Mass.: M.1.T. Press, 1968. 

Kuhn, Thomas S. The Structure of Scientific Revolutions. Chicago: University of Chicago 
Press, 1962. 

Kupperman, Karen Ordahl. Providence Island, 1630-1641: The Other Puritan Colony. 
Cambridge: Cambridge University Press, 1993. 

Lake, Peter. Anglicans and Puritans? Presbyterianism and English Conformist Thought 

from Whitgift to Hooker. London: Unwin Hyman, 1988. 

Land, Stephen K. The Philosophy of Language in Britain: Major Theories from Hobbes to 
Thomas Reid. New York: AMS Press, 1986. 

Laursen, John Christian, and Richard H. Popkin, eds. Continental Millenarians: 
Protestants, Catholics, Heretics. Millenarianism and Messianism in Early Modern 
European Culture. Dordrecht: Kluwer, 2001. 

Law, Vivien, and Werner Hüllen, eds. Linguists and Their Diversions: A Festschrift for 
R. H. Robins on His 75th Birthday. The Henry Sweet Society Studies in the History of 
Linguistics. Miinster: Nodus Publikationen, 1996. 

de Leeuw, Karl. “The Black Chamber in the Dutch Republic during the War of the 
Spanish Succession and Its Aftermath, 1707-1715.” The Historical Journal 42, no. 1 
(1999): 133-56. 

Lewis, Rhodri. “The Efforts of the Aubrey Correspondence Group to Revise John 
Wilkins’ Essay (1668) and Their Context.” Historiographia Linguistica 28, no. 3 
(2001): 331-64. 

Looney, Jeffrey. “Undergraduate Education at Early Stuart Cambridge.” History of 
Education 10, no. 1 (1981): 9-19. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


296 BIBLIOGRAPHY 


Mahoney, Michael S. “Barrow’s Mathematics: Between Ancients and Moderns.” In 
Before Newton: The Life and Times of Isaac Barrow, edited by Mordechai Feingold. 
Cambridge: Cambridge University Press, 1990. 

Malcolm, Noel. Aspects of Hobbes. Oxford, 2002. 

Malet, Antoni. “Barrow, Wallis, and the Remaking of Seventeenth Century Indivisibles." 
Centaurus 39 (1997): 67-92. 

Malet, Antoni, and Marco Panza. "Wallis on Indivisibles" In Seventeenth-Century 
Indivisibles Revisited, vol. 49, edited by Vincent Jullien. Science Networks. Historical 
Studies, 307-46. Basel: Birkhauser, 2015. 

Mancosu, Paolo. “Aristotelian Logic and Euclidean Mathematics: Seventeenth-Century 


» 


Developments of the ‘Quaestio de certitudine mathematicarum.” Studies in History 
and Philosophy of Science 23, no. 2 (1992): 241-65. 

Mancosu, Paolo. Philosophy of Mathematics & Mathematical Practice in the Seventeenth 

Century. Oxford: Oxford University Press, 1996. 

Markham, Clements R. “The Fighting Veres": Lives of Sir Francis Vere ... and of Sir Horace 

Vere. London, 1888. 

Marshall, William M. George Hooper, 1640-1727: Bishop of Bath and Wells. Dorset: Dorset 

Publishing Co., 1976. 

Marsh, David. The Quattrocento Dialogue: Classical Tradition and Humanist Innovation. 

Cambridge, Mass.: Harvard University Press, 1980. 

Martin, Geoffrey H., and John R. L. Highfield. A History of Merton College, Oxford. 
Oxford: Oxford University Press, 1997. 

The Masters of the Bench of the Inner Temple. Students Admitted to the Inner Temple. 
1547-1660. London, 1877. 

Matthews, A. G. Walker Revised: Being a Revision of John Walker's Sufferings of the 

Clergy during the Grand Rebellion 1642-1660. 1948. Oxford: Clarendon Press, 1988. 


MacLachlan, John H. Socinianism in Seventeenth-Century England. Oxford: Oxford 
University Press, 1951. 

McAdoo, H. R. The Spirit of Anglicanism: A Survey of Anglican Theological Method in the 
Seventeenth Century. London: Adam & Charles Black, 1965. 

McConica, James. “Elizabethan Oxford: The Collegiate Society.’ In The History of the 
University of Oxford, Vol. 3: The Collegiate University, edited by James McConica, 
645-732. Oxford: Clarendon Press, 1986. 


McKie, Douglas. “The Origins and Foundation of the Royal Society of London.” Notes 
and Records of the Royal Society 15 (1960): 1-37. 

Melchior, A. B. “Sir Thomas Smith and John Wallis: The Problem of Early Modern 
English [y:] Re-Examined.” English Studies 53, no. 3 (3 June 1972): 21-223. 

Members of Parliament. House of Commons, 1878. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 297 


Merton, Robert K. Science, Technology and Society in Seventeenth-Century England. 
Osiris: Studies on the History and Philosophy of Science, and on the History of 
Learning and Culture. Vol. 4, Part 2. New York: Howard Fertig, 1938. 

Michael, Ian. English Grammatical Categories and the Tradition to 1800. Cambridge, 

1970. 

Miles, Roger B. Science, Religion, and Belief: The Clerical Virtuosi of the Royal Society of 

London, 1663-1687. New York: Peter Lang, 1992. 

Mittelstrass, J. "The Philosopher's Conception of 'Mathesis Universalis' from Descartes 

to Leibniz.” Annals of Science 36 (1979): 593-610. 

Moore, Jonathan. "Christ is Dead for Him’: John Preston (1587-1628) and English 

Hypothetical Universalism.” Unpublished PhD Thesis. Cambridge University, 2000. 

Morgan, John. Godly Learning: Puritan Attitudes towards Reason, Learning and 

Education, 1560-1640. Cambridge: Cambridge University Press, 1986. 

Muller, Richard. The Unaccommodated Calvin: Studies in the Foundation of a Theological 

Tradition. Oxford: Oxford University Press, 2000. 

Muller, Richard. Post-Reformation Reformed Dogmatics: The Rise and Development of 

Reformed Orthodoxy, ca. 1520 to ca. 1725. 4 vols. Grand Rapids: Baker Academic, 2003. 

Muller, Richard. After Calvin: Studies in the Development of a Theological Tradition. 

Oxford: Oxford University Press, 2003. 

Munk, William. The Roll of the Royal College of Physicians of London: Vol. 1, 1518-1700. 

London: The College of Physicians, 1878. 

Murray, Michael V. “The Theory of Distinctions in the Metaphysics of Francis Suarez.” 

Unpublished PhD Dissertation. Fordham University, 1945. 


Neal, Katherine. From Discrete to Continuous: The Broadening of Number Concepts in 
Early Modern England. Australasian Studies in History and Philosophy of Science. 
Dordrecht: Kluwer, 2002. 

Oates, J. C. T. Cambridge University Library, a History: From the Beginnings to the 
Copyright Act of Queen Anne. Cambridge: Cambridge University Press, 1986. 

Osler, Margaret J. “Robert Boyle on Knowledge of Nature in the Afterlife.” In The 
Millenarian Turn: Millenarian Contexts of Science, Politics, and Everyday Anglo- 
American Life in the Seventeenth and Eighteenth Centuries, edited by James E. Force 
and Richard H. Popkin, 43-54. Dordrecht: Kluwer, 2001. 

Paul, Robert S. The Assembly of the Lord: Politics and Religion in the Westminster 
Assembly and the ‘Grand Debate.’ Edinburgh: T & T Clark, 1985. 

Pesic, Peter. “Francois Viéte, Father of Modern Cryptanalysis—Two New Manuscripts.” 
Cryptologia 21, no. 1 (1997): 1-29. 

Pesic, Peter. “Secrets, Symbols, and Systems: Parallels between Cryptanalysis and 

Algebra, 1580-1700.” Isis 88, no. 4 (1997): 674-92. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


298 BIBLIOGRAPHY 


Pinto, Vivian de Sola. Peter Sterry: Platonist and Puritan 1613-1672. A Biographical and 
Critical Study with Passages Selected from His Writings. Cambridge: Cambridge 
University Press, 1934. 

Plummer, H. C. “Jeremiah Horrocks and His ‘Opera Posthuma.” Notes and Records of 
the Royal Society 3 (1940-41): 39-52. 

Poole, Robert. Time’s Alteration: Calendar Reform in Early Modern England. London: 
UCL Press, 1998. 

Poole, William. “The Divine and the Grammarian: Theological Disputes in the 17th- 
Century Universal Language Movement.” Historiographia Linguistica 30, no. 3 
(2003): 273—300. 

Poole, William. “Review of David Cram and Jaap Maat, eds. George Dalgarno on 
Universal Language. The Art of Signs (1661), The Deaf and Dumb Man's Tutor (1680), 
and the Unpublished Papers. Oxford: OUP, 2001.” The Henry Sweet Society Bulletin, 
no. 40 (May 2003): 34-41. 

Powell, Hunter. The Crisis of British Protestantism: Church Power in the Puritan 
Revolution, 1638-44. Manchester, 2015. 

Purver, Margery. The Royal Society: Concept and Creation. London: Routledge and 
Kegan Paul, 1967. 

Pycior, Helena M. Symbols, Impossible Numbers, and Geometric Entanglements: British 
Algebra through the Commentaries on Newton's ‘Universal Arithmetick.’ Cambridge: 
Cambridge University Press, 1997. 

Pyle, Andrew, ed. The Dictionary of Seventeenth-Century British Philosophers. 2 vols. 
Bristol: Thoemmes Press, 2000. 

Rampelt, Jason M. "Three Persons in One Man:John Wallis on the Trinity" Unpublished 
Th.M. thesis. Philadelphia: Westminster Theological Seminary, 2002. 

Rampelt, Jason M. “Distinctions of Reason and Reasonable Distinctions: The Academic 
Life of John Wallis (1616—1703)." Unpublished Ph.D. thesis. Cambridge University, 
2005. 

Rampelt, Jason M. *The Last Word: John Wallis on the Origin of the Royal Society" 
History of Science 46 (2008): 177-201 

Rampelt, Jason M. “Res publica mathematica: One State or Many?" In Antiquarianism 
and Science in Early Modern Urban Networks, vol. 16, edited by Vittoria Feola. 
Sciences et Techniques en Perspective. Ile Série, 1-32. Paris: Blanchard, 2014. 

Rampelt, Jason M. “Polity and Liturgy in the Philosophy of John Wallis" Notes and 
Records 72, no. 4 (20 December 2018): 505-25. 

Ratcliff, E. C. “The Savoy Conference and the Revision of the Book of Common Prayer.” 
In From Uniformity to Unity, 1662-1692, edited by Geoffrey F. Nuttall and Owen 
Chadwick, 91-148. London: S.P.C.K., 1962. 

Reedy, Gerard. The Bible and Reason: Anglicans and Scripture in Late Seventeenth- 
Century England. Philadelphia: University of Pennsylvania Press, 1985. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 299 


Richter, Adam D. “John Wallis and the Catholics: Confessional and Theological 
Antagonism in Wallis’s Mathematics and Philosophy.” Notes and Records 72, no. 4 
(20 December 2018): 487—504. 

Richter, Adam D. “Nature Doth Not Work by Election: John Wallis, Robert Grosseteste, 
and the Mathematical Laws of Nature." Journal of Early Modern Studies 7, no. 1 
(2018): 47-72. 

Richter, Adam D. “On Food and Fossils: Natural Philosophy, Mathematics, and Biblical 
History in the Works of John Wallis." The Seventeenth Century (2018). 

Richter, Adam D., and Stephen D. Snobelen. "Too Much for Mee to Speake Of’: 
The Many Facets of John Wallis's Life and Legacy" Notes and Records 72, no. 4 
(20 December 2018): 407-2. 

Robinson, H. W. “An Unpublished Letter of Dr Seth Ward Relating to the Early Meetings 
of the Oxford Philosophical Society.” Notes and Records of the Royal Society of London 
7 (1949): 68-70. 

Robins, R. H. "Theory-Orientation versus Data-Orientation.’ Historiographia Linguistica 
1, no. 1 (1973): 1—26. 

Robins, R. H. A Short History of Linguistics. 4th ed. London: Longman, 1997. 

Robins, R. H. Texts and Contexts: Selected Papers on the History of Linguistics. Edited by 
Vivien Law. The Henry Sweet Society Studies in the History of Linguistics. Münster: 
Nodus Publikationen, 1998. 

Rogers, Kenneth. The Mermaid and Mitre Taverns in Old London. London: The 
Homeland Association Ltd., 1928. 

Rogers, Kenneth. Old Cheapside and Poultry: Ancient Houses and Signs. London: The 
Homeland Association Ltd., 1931. 

Rolleston, Sir Humphry. "Jonathan Goddard (1617-1674-5), M.D., F.R.C.P., F.R.S?” Annals 
of Medical History Third Series, no. 2 (March 1940): 91-97. 

Saveson, J. E. “Descartes’ Influence on John Smith, Cambridge Platonist.” Journal of the 
History of Ideas 20 (1959): 258—63. 

Schaffer, Simon. “Wallifaction: Thomas Hobbes on School Divinity and Experimental 
Pneumatics.” Studies in History and Philosophy of Science 19, no. 3 (1988): 275-98. 
Scott, David. "Hannibal at Our Gates’: Loyalists and Fifth-columnists During the 
Bishops’ Wars—The Case of Yorkshire" Historical Research 70, no. 173 (October 

1997): 269-93. 

Scott, David. “Yorkshire’s Godly Incendiary: The Career of Henry Darley during the 
Reign of Charles I.” In Life and Thought in the Northern Church c. noo- c. 1700: Essays 
in Honour of Claire Cross, edited by Diana Wood, 435-64. Woodbridge: Boydell 
Press, 1999. 

Scott, Joseph. F., ed. The Correspondence of Isaac Newton, Vol. 4, 1694-1709. London: 
Royal Society of London, 1967. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


300 BIBLIOGRAPHY 


Scott, Joseph. F.. The Mathematical Work of John Wallis. London: The American 
Mathematical Society, 1938. 

Scriba, Christoph J. “John Wallis’ Treatise of Angular Sections and Thabit ibn Qurra's 
Generalization of the Pythagorean Theorem.” Isis 57, no. 187 (1966): 56—66. 

Scriba, Christoph J., ed. “The Autobiography of John Wallis, F.R.S” Notes and Records of 
the Royal Society of London 25 (1970): 17-46. 

Scriba, Christoph J. Studien zur Mathematik des John Wallis (1616-1703): Winkelteilungen, 
Kombinationslehre und Zahlentheoretische Probleme. Wiesbaden: Franz Steiner, 
1966. 

Scriba, Christoph J. “A Tentative Index of the Correspondence of John Wallis, F.R.S.” 
Notes and Records of the Royal Society of London 22 (1967): 58-93. 

Sepkoski, David. “Nominalism and Constructivism in Seventeenth-Century 
Mathematical Philosophy.” Historia Mathematica 32 (2005): 33-59. 

Shapin, Steven, and Simon Schaffer. Leviathan and the Air-Pump: Hobbes, Boyle, and the 
Experimental Life. Princeton: Princeton University Press, 1985. 

Shapiro, Barbara J. John Wilkins 1614-1672: An Intellectual Biography. Berkeley: 
University of California Press, 1969. 

Shaw, William A., ed. Minutes of the Committee for the Relief of Plundered Ministers, and 
of the Trustees for the Maintenance of Ministers; Relating to Lancashire and Cheshire, 
1643-1660. Part I. 1643-1654. London, 1893. 

Shaw, William A. A History of the English Church during the Civil Wars and under the 
Commonwealth. 2 vols. London: Longmans, Green, and Co., 1900. 

Shephard, Thomas. God's Plot: Puritan Spirituality in Thomas Shepard's Cambridge. 
Edited by Michael McGiffert. Amherst: University of Massachusetts Press, 1972. 

Simon, Iréne. Three Restoration Divines: Barrow, South, Tillotson: Selected Sermons. 3 
vols. Paris: University of Liége, 1967. 

Skinner, Quentin. Reason and Rhetoric in the Philosophy of Hobbes. Cambridge: 
Cambridge University Press, 1996. 

Smith, David Eugene. "John Wallis as a Cryptographer" Bulletin of the American 
Mathematical Society 24 (1917-38): 82—96. 

Smolinski, Reiner. “Caveat Emptor: Pre- and Postmillenialism in the Late Reformation 
Period.” In The Millenarian Turn: Millenarian Contexts of Science, Politics, and 
Everyday Anglo-American Life in the Seventeenth and Eighteenth Centuries, edited by 
James E. Force and Richard H. Popkin, 145-69. Dordrecht: Kluwer, 2001. 

Spurr, John. “The Church of England, Comprehension and the Toleration Act of 1689.” 
English Historical Review 104, no. 413 (1989): 927-46. 

Spurr, John. English Puritanism 1603-1689. Basingstoke: Macmillan Press, 1998. 

Stedall, Jacqueline A. “Ariadne’s Thread: The Life and Times of Oughtred’s Clavis.’ 
Annals of Science 5 (2000): 27—60. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 301 


Stedall, Jacqueline A. *Of Our Own Nation: John Wallis's Account of Mathematical 
Learning in Medieval England." Historia Mathematica 28 (2001): 73-122. 

Stedall, Jacqueline A. “Catching Proteus: The Collaborations of Wallis and Brouncker. 
I. Squaring the Circle" Notes and Records of the Royal Society of London 54, no. 3 
(2000): 293-316. 

Stedall, Jacqueline A. “Catching Proteus: The Collaborations of Wallis and Brouncker. 
II. Number Problems.” Notes and Records of the Royal Society of London 54, no. 3 
(2000): 317-31. 

Stedall, Jacqueline A. "The Discovery of Wonders: Reading between the Lines of John 
Wallis's Arithmetica Infinitorum" Archive for History of Exact Sciences 56, no. 1 
(November 2001): 1-28. 

Stedall, Jacqueline A. *Of Our Own Nation: John Wallis's Account of Mathematical 
Learning in Medieval England." Historia Mathematica 28 (2001): 73-122. 

Stedall, Jacqueline A. A Discourse Concerning Algebra: English Algebra to 1685. Oxford: 
Oxford University Press, 2003. 

Stedall, Jacqueline A. The Greate Invention of Algebra: Thomas Harriot's Treatise on 
Equations. Oxford: Oxford University Press, 2003. 

Stedall, Jacqueline A. “John Wallis and the French: His Quarrels with Fermat, Pascal, 
Dulaurens, and Descartes." Historia Mathematica 39 (2012): 265—79. 

Strider, Robert E. L. Robert Greville, Lord Brooke. Cambridge, Mass.: Harvard University 
Press, 1958. 

Subbiondo, Joseph L., ed. John Wilkins and 17th-Century British Linguistics. Amsterdam 
Studies in the Theory and History of Linguistic Science. Amsterdam:John Benjamins 
Pub. Co., 1992. 

Subbiondo, Joseph L. “From Babel to Eden: Comenius and the 17th-Century 
Philosophical Language Movement." Historiographia Linguistica 19, no. 2/3 (1992): 
261-73. 

Suppe, Frederick. The Structure of Scientific Theories. 2nd edn. Urbana: University of 
Illinois Press, 1977. 

Syfret, R. H. "The Origins of the Royal Society of London.” Notes and Records of the 
Royal Society of London 5 (April 1948): 74-137. 

Till, Barry. “The Worcester House Declaration and the Restoration of the Church of 
England.” Historical Research Journal 70, no. 172 (June 1997): 203-30. 

Toon, Peter. God’s Statesman: The Life and Work of John Owen, Pastor, Educator, 
Theologian. Exeter: The Paternoster Press, 1971. 

Trentman, John A. “The Authorship of ‘Directions for a Student in the Universitie.” 
Transactions of the Cambridge Bibliographical Society 7, no. 2 (1978): 170-83. 

Trevor-Roper, Hugh. "Laudianism and Political Power" In Catholics, Anglicans and 
Puritans: Seventeenth Century Essays, Hugh Trevor-Roper, 40-119. London: Secker 
& Warburg, 1987. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


302 BIBLIOGRAPHY 


Trevor-Roper, Hugh. Archbishop Laud, 1573-1645, 3rd edn. Basingstoke: Macmillan 
Press, 1988. 

Trueman, Carl, and R. S. Clark, eds. Protestant Scholasticism: Essays in Reassessment. 
Carlisle, Cumbria: Paternoster Press, 1999. 

Turnbull, George. H. Hartlib, Dury and Comenius: Gleanings from Hartlib’s Papers. 
London: Hodder & Stoughton, 1947. 

Turnbull, H. W., ed. The Correspondence of Isaac Newton, Vol. 2, 1676-1687. London: 
Royal Society of London, 1960. 

Turner, A. J. “Hooke’s Theory of the Earth's Axial Displacement: Some Contemporary 
Opinion" The British Journal for the History of Science 7, no. 26 (1974). 

Twells, L., Zachary Pearce, Thomas Newton, and Burdy. The Lives of Dr. Edward Pococke, 
the Celebrated Orientalist, by Dr. Twells; of Dr. Zachary Pearce, Bishop of Rochester, 
and of Dr. Thomas Newton, Bishop of Bristol, by Themselves; and of the Rev. Philip 
Skelton, by Mr. Burdy. 2 vols. London, 1816. 

Twigg, John. “The Limits of ‘Reform’: Some Aspects of the Debate on University 
Education during the English Revolution.” History of Universities 4 (1984): 99-114. 
Twigg, John. A History of Queens’ College, Cambridge 1448-1986. Woodbridge, Suffolk: 

The Boydell Press, 1987. 

Twigg, John. The University of Cambridge and the English Revolution 1625-1688. 
Woodbridge, Suffolk: The Boydell Press, 1990. 

Tyacke, Nicholas, ed. The History of the University of Oxford: Volume IV, Seventeenth- 
Century Oxford. Oxford: Oxford University Press, 1997. 

Tyacke, Nicholas. Anti-Calvinists: The Rise of English Arminianism c. 1590—1640. Oxford, 
1987. 

Van Dixhoorn, Chad, B. “Reforming the Reformation: Theological Debate at the 
Westminster Assembly (1643-1652).” Unpublished PhD thesis. Cambridge 
University, 2005. 

Van Dixhoorn, Chad, B. “New Taxonomies of the Westminster Assembly (1643-52): The 
Creedal Controversy as a Case Study.” Reformation and Renaissance Review 6, no. 1 
(2004): 82-106. 

Van Dixhoorn, Chad, B., ed. The Minutes and Papers of the Westminster Assembly: 1643— 
1652. 5 Vols. Oxford, 2012. 

Van Til, Cornelius. An Introduction to Systematic Theology. Philipsburg, New Jersey: 
Presbyterian and Reformed Publishing Co., 1978. 

Venn, John, and J. A. Venn, eds. Alumni Cantabrigienses: A Biographical List of All Known 
Students, Graduates and Holders of Office at the University of Cambridge, from the 
Earliest Times to 1900. Cambridge: Cambridge University Press, 1922. 

Vorlat, Emma. The Development of English Grammatical Theory 1586-1737: With Special 
Reference to the Theory of Parts of Speech. Leuven: University Press, 1975. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


BIBLIOGRAPHY 303 


Warfield, B. B. “Predestination in the Reformed Confessions.” In Studies in Theology. 
Vol. 9 of The Works of Benjamin B. Warfield. 10 vols. Oxford: Oxford University Press, 
1932. 

Warfield, B. B. The Westminster Assembly and Its Work. Vol. 6 of The Works of Benjamin 
B. Warfield. 10 vols. Oxford University Press, 1932. 

Warfield, B. B. The Plan of Salvation. Avinger, Tex.: Simpson, 1989. 

Webster, Charles. "The Origins of the Royal Society.” History of Science 6 (1967): 106—28. 

Webster, Charles. “The College of Physicians ‘Solomon’s House’ in Commonwealth 
England.” Bulletin of the History of Medicine 41, no. 5 (September—October 1967): 
393-412. 

Webster, Charles. “George Ent.” In Dictionary of Scientific Biography. 16 vols., edited by 
Charles C. Gillispie, Vol. 4, pp. 376-7. New York: Charles Scribner's Sons, 1971. 

Webster, Charles. “New Light on the Invisible College: The Social Relations of English 
Science in the Mid-Seventeenth Century.’ Transactions of the Royal Historical 
Society, Fifth Series: 24 (1974): 19-42. 

Webster, Charles, ed. The Intellectual Revolution of the Seventeenth Century. London: 
Routledge & Kegan Paul, 1974. 

Webster, Charles. The Great Instauration: Science, Medicine and Reform 1626-1660. 
London: Duckworth, 1975. 

Webster, Charles. The Great Instauration: Science, Medicine and Reform 1626-1660. 
Oxford: Peter Lang, 2002. 

Webster, Tom. Godly Clergy in Early Stuart England: The Caroline Puritan Movement c. 
1620—1643. Cambridge: Cambridge University Press, 1997. 

Westfall, Richard S. Never at Rest: A Biography of Isaac Newton. Cambridge: Cambridge 
University Press, 1980. 

Whiteside, Derek Thomas. "Patterns of Mathematical Thought in the Later Seventeenth 
Century.” Archive for History of Exact Sciences 1 (1960): 189—388. 

Wilbur E. M. A History of Unitarianism: In Transylvania, England, and America. 
Cambridge, Mass.: Harvard University Press, 1952. 

Wojcik, Jan. “Robert Boyle, the Conversion of the Jews, and Millennial Expectations.” In 
The Millenarian Turn: Millenarian Contexts of Science, Politics, and Everyday Anglo- 
American Life in the Seventeenth and Eighteenth Centuries, edited by James E. Force 
and Richard H. Popkin, 55-65. Dordrecht: Kluwer, 2001. 

Worden, Blair. “Cromwellian Oxford.” In The History of the University of Oxford, edited 
by Nicholas Tyacke, 733-72. Oxford: Oxford University Press, 1997. 

Wordsworth, Christopher. Scholae Academicae: Studies at the English Universities in the 
Eighteenth Century. 1877. London: Frank Cass and Co. Ltd., 1968. 

Yule, G. Udny. “John Wallis 1616—1703." Notes and Records of the Royal Society of London 
2 (April 1939): 74-82. 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


Index 


Adam  100,248-249 
fallof 115-116, 119, 121, 248 

Adams, Walter 74,16 

algebra 94-101, 157, 169, 174, 199, 212, 248 
See also Diophantus; Oughtred: Clavis; 

Viéte; Wallis: mathematics 

Amyraldianism 115 

analogy 97,120, 123, 127, 138, 173, 212 

anatomy 72, 75-76 

ancient authors and texts — 83, 89, 97, 98-99, 
151, 158, 169, 175—176, 188, 199, 203, 207, 
215, 256 

See also Archimedes; Aristotle; 
Diophantus; Euclid; Plato; Proclus; 


Ptolemy 
antinomians 30,47 
apothecaries 66 
archbishop 1,134 
Archimedes 91-93, 102n34, 104, 176, 255 
Aristotle 101, 104, 147, 195, 203-204, 228, 255 
accidents 37-38, 133 
Aristotelianism 123, 157, 230, 237, 246, 
251 
categories 38, 197, 200, 204, 217, 234 


substance 37-38, 217-218, 231, 234, 245 
See also natural philosophy; scholasticism 
arithmetic 94—101, 110—112, 141, 144, 157, 
172—175, 178, 186, 199 


imaginary numbersin 208-213 
numbers in 108-109, 172 
Arminians 32, 119 


See also Arminius; Goodwin 

Arminius, Jacob 15 

Arrowsmith, John 60 

astronomy 38, 91, 92nui, 93, 142, 148, 184 
See also Foster; Goddard; Hevelius; Ward 


Bacon, Francis 163, 248 
Barrow, Isaac 218-220 
Baxter, Richard 116, 126n37 


Bernard, Edward 16 
Bible 44, 59, 121, 145, 156, 158-159 
covenant 100-101, 114 


creation 119, 121 


interpretation — 46, 117, 130—133, 138-140, 
155 
revelation 46, 48, 135-138 
Biddle, John 124 
Boyle, Robert ın, 18, 67n81, 233, 249 
Briggs, Henry 92-93, 104, 144 
Brooke, second Baron (Robert Greville) 50, 
51, 65, 74, 133 


Brouncker, William, second Viscount 175113, 
207 

Burgersdijk, Franco 143, 226, 228, 230, 
238-239 


Burgess, Anthony 30,231 
Byfield, Adoniram 57-58 


Calvin, John 47 

Calvinism 14-15 

Cambridge University 30-33, 40-41, 74, 93, 
144, 155 

See also disputation; Wallis: Emmanuel 

College, Queens’ College 

Cavalieri, Bonaventura 

Cawdrey, Daniel 130 


177-178, 182, 221 


Charles 1 (king of England) 3, 7, 49-50, 64, 
81 
Charles 11 (king of England) 2-3, 140, 148, 
246 
Cheapside (London) 13, 67, 80 
Chrysostom, John 8gnz2, 157 
Church 
Church of England 3, 61 
conformity to 16-17, 254 


creeds of 61-63, 223, 254 

fanaticsin 1, 3,146 

heterodoxyin 31-33, 208 

Latitudinariansin 47 

ordination in 49, 114, 131 

orthodoxyin 38, 45, 122, 124-126, 139, 
253 

Protestant 
128 

Reformation 47-48, 122, 163 

Roman Catholic  16nu, 19, 23n32, 37, 38n, 
46-48, 15, 163, 218, 226n4 

worshipin 52,114,135 


38, 47-48, 52, 58, 114, 115, 124, 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


INDEX 


Church Government 
episcopal 133-134 
congregational See independent 
independent 130-131, 134 
presbyterian 3, 60, 134, 140 

circulation of the blood 74-75 

Clavius, Christopher 104, 108, 112, 214—215, 


114, 130—134, 163 


219-221 

conceptus inadaequatus | 35-37, 78-79, 82, 
121, 127—129, 133, 137—139, 163, 232, 248, 
251, 253, 256 

See also distinctio rationis ratiocinatae; 

Suarez 

consideratione physica/morali, in 
123, 136 

Cromwell, Oliver 

Cromwell, Richard 

cube 95, 200-206 

Cudworth, Ralph 39, 42 


119-121, 


1,140, 149, 152 
153, 154 


Dalgarno, George 244-246, 249 
Darley, Henry xiv, 16, 49-51, 65 
Darley, Richard 49 
Dell, William 151, 153, 155-156 
Descartes, René 17, 95, 179, 182, 233-234, 255 
Diophantus 83, 98, 110, 255 
disputation, university 74-75, 79 
See also Oxford University: disputations 
distinctio 
modalis 127 
rationis ratiocinantis 
rationis ratiocinatae 
129, 133-134, 171 
See also conceptus inadaequatus 
realis 37,127 
distinctions of reason 4, 253-254 
See also distinctio 
Durham  161n53 


35) 77, 171 
35, 77, 122, 126-127, 


Ent, George 64, 72-73 
epistemology 82-83, 96, 129-130, 139-140, 
163, 224, 246, 254 
essence 36-37, 77, 95, 230—232, 237 
See also Aristotle: substance 
Euclid 
Elements 93, 94, 101—112, 171-174, 178, 192, 
203, 214, 239, 255 


305 


See Bible: interpretation 
69, 158, 238, 253 


exegesis 
experiment 


Fell, John 3,160 

Felsted School See Holbeach 

Fermat, Pierre de 188, 239 

Foster Samuel 41, 64-65, 67, 69, 71, 80 


Galen 72-73, 75, 79 
Gerard, Henry 1-4, 254 
geometry 101—112, 141, 144, 157, 171, 177, 199 
diagrams in 102, 108, 109, 111, 173, 186, 189, 
201-206, 209—212 
magnitude in 214—215, 217—221 
Glisson, Francis | 43, 64-65, 72-79 
Goddard, Jonathan 64, 65-67, 68-70, 73, 
144 
Goodwin, John | 119-120, 155 
Gregory of St. Vincent 182 
Gresham College — 41, 64—68, 71, 80, 255 
Gulstonian Lectures 77 


Haak, Theodore 64, 65 
Harriot, Thomas 18, 71n, 95, 182n32 
Hartlib, Samuel 50, 68-70, 241 


Harvey, William 72,79 


Hearne, Thomas 18, 20, 24 
Hedingham Castle See Vere (Lady Mary) 
Hevelius, Johannes 67, 68-70 


Hill, Thomas 31 

history xiii, 90, 95, 97—101, 113, 169, 255 

Hobbes, Thomas xiii, 26, 157, 170, 183, 255 
mathematics of 193-206, 219, 239 
natural philosophy of 191-197, 203-204 
reputation of 3,192, 208 

Holbeach (Holbech), Martin 

Holder William xiii, 39, 42 

Holdsworth (Oldsworth), Richard 29, 

34n24, 49, 226n6 

Hooke, Robert xiii 

Hooper George 103-104 

Horne, John 151 153-155 

Horrocks (Horrox), Jeremiah 42-43 

Horton, Thomas | 30-31 

Hoyle,Joshua 114 

humanities See Oxford University: arts 

Huygens, Christiaan 182, 188-190, 232, 238 


20, 27-29 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


306 


impossibility See arithmetic: imaginary 
numbers 
inadequate concepts of a thing See 
conceptus inadaequatus 
infinity 130, 177, 182, 197, 215, 216ngo, 
220n102 
See also Wallis: mathematics: indivisible/ 
infinitesimal 
instrument 
languageas 8,162 
logicas 228,238 
mathematical 64, 69, 71, 92n11, 93 
natural philosophical 67-69, 80 


Jesuit 
Coimbran commentators 226 
See also Leotaud; Smiglecki; Suarez; 
Toletus; Vásquez 


Keckermann, Bartholomaeus 
143, 226 
Kendall, George 155 


18, 11918, 


language  80,142-145, 175, 200, 206, 220, 224, 
240-250 
English 242-243 
Latin 27-28, 95, 104, 242-243 
Universal 96, 244-250 
See also Wallis: grammar 
Laud, William (Archbishop) 52, 81, 152 
Leibniz, Gottfried Wilhelm 95, 233-234 
Leotaud, Vincent 216 
Lodowick, Francis 248 
logic 94, 117-118, 135, 158 
arguments 31, 120—121, 149, 191, 198, 225 
deduction 141, 171, 176, 186, 188, 
192-193, 239 
demonstration 169, 176, 189-191, 
192—208, 237 
fallacies 33, 143-144, 236 
induction 188-191, 237-239 
Tò 6tt/ TO Stott 192-194, 236—237 
syllogism 33, 69, 149, 192, 227, 
234-236, 238 
definitions 197-199, 230-234 
definition of 228-230 
See also Wallis: logic 


INDEX 


mathesis universalis 96 
See also Wallis: mathematics: Mathesis 
Universalis 
mathematics 147, 156, 157 
essential to philosophy 
Greek 93-94 
See also ancient authors and texts 
See also algebra; arithmetic; geometry 
medicine 38, 66-68, 141, 156 
dissection 72, 75-76 
See also Ent; Glisson; Goddard; Merret; 
Scarburgh 
Merret, Christopher 64 
Mersenne, Marin 65 
Merton College 104n39 
metaphysics 32-33, 130, 155, 170-171, 224, 
231, 246 
method 163, 238-240 
in mathematics 95, 97, 110-112, 169-170, 
176, 188-191, 199, 208—213, 220, 239—240 
in philosophy 75-76, 155 
in theology 61, 129-130, 135-140 


143-145, 151 


natural philosophy 
238, 255 
cause 66-67, 82, 18116, 119, 123, 192-194, 
199, 203, 233, 236-238 


120—121, 144, 231, 235, 


motion 229, 232—234 

New Philosophy, The 1, 38, 64, 147, 163, 
200, 206, 230 

observation 43, 66-67, 69-71, 75, 148, 
238 

quantity 34, 37-38, 95, 170—174, 197, 
217—218 


See also Aristotle; logic: definitions; 
scholasticism; Wallis: natural 
philosophy of 

Neile, William 232 

Newton, Issac xiii, 20, 97, 99, 179, 208, 
218—219, 224-225, 232 

nominalism 195-196 

Nye, Stephen 125-128, 195 


Ockham, William of 34,37 
Oldenburg, Henry 1, 206-207, 233-234, 247, 
250 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


INDEX 


Oughtred, William — 40, 96, 1053107, 177, 
182n32, 183-184, 255 
Clavis 105-107 
Owen,John 119-120, 130, 150, 152 
Oxford (town) 
lawsuits with 25,153 
troops garrisoned 150 
Oxford University 148, 207-208, 244-245 
Act 1-2, 114, 130 
arts curriculum 6-7, 141-142, 153-158, 
225 
disputations 146-148, 150, 162 
See also disputation 
Mathematical Chest 93 
Savilian Professors See Briggs; Savile; 
Wallis; Ward 
Sheldonian Theatre 1 
statutes 90-94, 101, 152n27, 153 
traditions | 7-8, 151, 255-256 
Oxford Press 153, 158-161 


Parlament 49-50, 56-58, 151-153, 158 
Peletier Jacques 104, 214 

Pepys Samuel xiii 

Perkins, William 16-117 

Plato 51, 104, 120, 147, 170 

Poole, Matthew 161 

Preston, John 29 

Proclus 104, 108, 214 

Ptolemy g, 112 

puritan 27, 29, 52-53, 146, 241 


Ramus, Petrus 44, 104-105, 225, 251 
Ray, John 244, 249 
Roberval, Gilles Personne de 207, 219 
Roborough, Henry 57 
RoyalSociety 10,16, 63—70, 158, 206-207, 
209, 225, 233 
See also Oldenburg 


Sancroft, William (archbishop of 
Canterbury) 44 
Sanderson, Robert 226-227 
Savile, Henry 7,16, 89—94, 102, 104, 112, 145, 
151 
Saye and Sele, first Viscount (William 
Fiennes) 50,65 


307 


Scarburgh, Charles 39, 41, 64 
Scheibler, Christoph 44, 143, 226 
scholasticism 33, 36, 126, 143, 157, 163, 
194—195, 200, 216, 220—221 
novatores 227 
Protestant 128 
See also Aristotle; Jesuit; Thomas Aquinas 
Schooten, Francis van 182, 188-189 
Scientific Revolution 252 
Scotus, John Duns | 34,37 
signs See symbols 
Smiglecki, Martin 143, 192, 226 
Smith, John 39, 40, 106 
Smith, Thomas xiii, 15-18, 63 
Socinians 63, 124-127 
South, Robert 1-2 
Stationers’ Company See Oxford Press 
Stubbe, Henry 24-25, 83, 130n45, 161n52 
Suarez, Francisco xiv, 8, 33-38, 77-79, 82, 
134, 226, 253 
See also distinctio; conceptus inadaequatus 
symbols 95, 97, 101, 106, 110n53, 178, 182n32, 
199, 206 244-246 
See also system of notation 
system 
ofnotation 5, 42, 83, 95-97, 101, 163, 179, 
182, 199, 240, 247—250 
See also symbols 
of philosophy 13, 37, 39, 79, 83, 95» 99, 
157, 163, 193, 197, 203-204, 230, 243-246, 
251 
See also language 
of theology 13,43, 100, 139-140 
See also theology 


terrae filius 2-4 
See also Gerard 
theology 
decree, divine 115-124, 254 
ecclesiology 130-134 
infralapsarian/supralapsarian See 
theology: divine decree 
justification 46 
ordo salutis 119-123 
predestination 115—116 
sacraments 46—47, 114, 131 
Transubstantiation 37-38, 46, 218 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


308 


theology (cont.) 
Trinity 119n19, 124—130, 139 
See also Biddle 
See also Bible; Church; Church 
Government; Wallis: theology: 
theology (proper) 
Thomas Aquinas 36-37, 218 
Toledo, Francisco de 226 
Torricelli, Evangelista | 177178 
Tuckney, Anthony 29, 31-33, 47, 100 
Twisse, William 74, 16-18 


Vásquez, Gabriel 33n22 

Vere, Horace, Baron of Tilbury 55 
Vere, Lady Mary xiv, 51-55 

Viète, François | 95-96, 255 


Waller, Sir William 9 
Wallis, John (minister in Ashford, Kent) 27 
Wallis, John (Savilian Professor) 
autobiography 13, 15-21, 61, 62n60, 63, 
73, 83,140 
calendar reform | 226n4 
decipherer 3, 9, 25, 81-82 
ecclesiastical service 56-60, 68, 81 
Emmanuel College, student 29, 34, 39, 
73-74, 100, 106, 115, 226 
family 20,27, 56, 60 
grammar xiv, 38-39, 241-244, 247—248, 
251 
Grammatica linguae 
Anglicanae 241-244 
Keeper of the Archives 23 
See also Stubbe 
logic xiv, 26, 104, 226-227, 228—230, 
234-237 
Institutiones Logicae 193, 224-240 
mathematics of xiv 
analysis/synthesis 175-176 
Angula Contactus 183, 214-222 
argument, forms of 175-176, 188-191, 
192—193, 196—197, 199, 206-207, 
208—212, 215, 221-223, 236—240 
See also method 
Arithmetica Infinitorum 97, 169, 
175—191, 193, 206—207, 208, 213, 216, 
231, 238, 239, 255 


INDEX 


criticism of 188-191, 194-195, 199, 
207, 222-223, 239 
early studies in 28-29, 38-43, 70-71, 
105-106 
indivisible/infinitesimal 177, 216, 221 
innovationsin 177-188, 212-213, 217, 
220-221, 255 
Mathesis Universalis 94-96, 103, 170, 
172-174, 178 
Mechanica — 71, 218, 232-233, 234 
philosophy of | 96-101, 170—175, 
199—200, 230—231 
publication of 94, 101, 158-161, 180, 
183, 185n35, 216 
Sectionibus Conicis, De 176, 182-188, 
214, 216 
teaching of 94-96, 97, 101-105, 
108-113, 141-145, 146—148, 180, 207, 
214 
Treatise of Algebra — 100, 169, 179, 208 
Treatise of Angular Sections 106 
See also algebra; arithmetic; geometry 
natural philosophy of 8, 33-38, 63-73, 
79-80, 120, 128—129, 144, 174—175, 196, 
209, 217—218, 224, 229, 231, 233-234, 
246, 248 
Thesis Tertia 34-25, 226 
See also Aristotle; natural philosophy; 
Royal Society; scholasticism 
Queens’ College, Fellow of 106 
reputation of 1-4, 23, 25-26, 81-82, 
98-99, 107-108, 140 
politics of 148-151, 151-153, 254 
See also Parliament 
Savilian Professor 7, 89-90, 102-104, 
161-162 
theology of xiv, 100-101 
soteriology 46-47, 123 
ecclesiology 46, 62-63, 130-134 
education in 27, 43-48, 60-63 
pastoral 53, 54, 55, 135, 145-146, 
146-148, 148-150, 254 
Scriptural 46, 135-139, 121, 129-130 
theology (proper) 14-123, 124-130, 
213, 231 
See also theology: divine decree, 
Trinity 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


INDEX 


Westminster Assembly, scribe for xiv, 
56-61, 106 
Wallis, John, Jr. 20 
Ward, Seth 22, 39, 157158, 179, 244-245, 
249-250, 255 
Webster, John 151, 153, 156-158 
Westminster Assembly 56-64, 65 
Committee for Plundered Ministers 56- 
57, 59n40 


Confession of Faith 115,139 


309 


Divines 63,151,241 
See also Arrowsmith; Burgess; 
Cawdrey; Hill; Holdsworth; Hoyle; 
Roborough; Tuckney; Twisse 
Shorter Catechism 59-61 
Whichcote, Benjamin 31-33, 39, 42 
Wilkins, John 64, 65, 158, 244-249, 255 
Wood, Anthony xiii, 3, 21-26, 83 
Wren, Christopher 180 


Zabarella, Giacomo 226n6, 228n10 


Jason M. Rampelt - 978-90-04-40914-9 
Downloaded from Brill.com1 1/09/2020 03:52:15PM 
via free access 


